
This Page Is Inserted by IFW Operations

and is not a part of the Official Record

BEST AVAILABLE IMAGES

Defective images within this document are accurate representations of the

original documents submitted by the applicant.

Defects in the images may include (but are not limited to):

• BLACK BORDERS

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES

• FADED TEXT

• ILLEGIBLE TEXT

• SKEWED/SLANTED IMAGES

• COLORED PHOTOS

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS

• GRAY SCALE DOCUMENTS

IMAGES ARE BEST AVAILABLE COPY.

As rescanning documents will not correct images,

please do not report the images to the

Image Problems Mailbox.



PCT WORLD INTELLECTUAL PROPERTY ORGANIZATION
International Bureau

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(51) International Patent Classification 6
:

A61K 31A7 Al
(11) International Publication Number:

(43) International Publication Date:

WO 96/25157

22 August 1996 (22.08.96)

(21) International Application Number: PCT/US96/02260

(22) International Filing Date: 16 February 1996 (16.02.96)

17 February 1995 (17.02.95) US(30) Priority Data:

08/390,260

(60) Parent Application or Grant

(63) Related by Continuation

US
Filed on

08/390,260 (OP)

17 February 1995 (17.02.95)

(71) Applicant (for ail designated States except US): SMTTHKLINE

BEECHAM CORPORATION [US/US); Corporate Intellec-

tual Property, UW2220, 709 Swedeland Road, P.O. Box

1539, King of Prussia, PA 19406-0939 (US).

(72) Inventors; and

(75) Inventors/Applicants (for US onfy)i WIDDOWSON, Rather-

ine Louisa [CA/US]; 1047 Old Valley Forge Road, King of

Prussia. PA 19406 (US). VEBER, Daniel. Frank (US/US];

290 Batieson Road, Ambler, PA 19002 (US). JUREWICZ,

Anthony, Joseph [US/US); 523 Fruit Farm Road. Royers-

ford, PA 19468 (US). RUTLEDGE, Melvin, Clarence, Jr.

[US/USJ; 2148 Schultz Road, Lansdale, PA 19446 (US).

HERTZBERG, Robert, Philip [US/US]; 12 1 Longnelds

Way, Downingtown, PA 19335 (US).

(74) Agents: DINNER, Dara, L. ct al.; SmithKline Beecham

Corporation, Corporate Intellectual Property, UW2220, 709

Swedeland Road, P.O. Box 1539, King of Prussia, PA

19406-0939 (US).

(81) Designated States: JP, US, European patent (AT, BE, CH, DE,

DK, ES, FR, GB, GR. IE, IT, LU, MC, NL, PT, SE).

Published

With international search report.

With amended claims.

(54) Title: IL-8 RECEPTOR ANTAGONISTS

(57) Abstract

This invention relates to the novel use of phenyl ureas in the treatment of disease states mediated by the chemokine. Interleukin-8

(IL-8).



FOR THE PURPOSES OF INFORMATION ONLY

Codes used to identify States party to the PCT on the front pages of pamphlets publishing international

applications under the PCT.

AM Armenia GB Uched Kingdom MW Malawi

AT Austria CE Georgia MX Meaico

AU AitttnlU CN Guinea NE Niger

Bfi Barbado* GR Greece NL Netherlands

BE Belgium HU Hungary NO Norway

BF Burkina Fato IE Ireland NZ New Zealand

BG Bulgaria IT Italy PL Poland

Bi Benin JP Japan PT Portugal

BR Brazil KE Kenya RO Romania

BY BeUna KG Kyrgyttan RU Russian Federation

CA Canada KP Democratic People's Republic SO Sudan

CF Centra] African Republic of Korea SB Sweden

CG Congo KR Repuhlk of Korea SG Singapore

CH Switzerland KZ Kazafchiw) SI Slovenia

ci Cote d'lvoire U Ltcchteouein SK Slovakia

CM Cameroon LK Sri Lanka SN Senegal

CN China LR Liberia sz Swaziland

CS Czechoslovakia LT Lithuania TD Chad

CZ Czech Republic LU Luxembourg TO Togo

DE Germany LV Latvia TJ Tajikistan

DK Denmark MC Monaco TT Trinidad and Tobago

EE Estonia MD Republic of Moldova UA Ukraine

ES Spain MG Madagascar UG Uganda

PI Finland ML Mali US United Stues of Ame
PR MN Mongolia uz Uzbekistan

GA Gabon MR Mauritania VN Viet Nam



WO 96/25157
PCn US96/02260

IL-8 RECEPTOR ANTAGONISTS

5

FIELD OF THE INVENTION

This invention relates to a novel group of phenyl urea compounds, processes lor the

preparation thereof, the use thereof in treating IL-8. GROa. GROp. GROyand NAP-2

mediated diseases and pharmaceutical compositions for use in such therapy

10

BACKGROUND OF THE INVENTION

Many different names have been applied to Interleukin-8 (IL-8). such as neutrophil

attractant/activation protein- 1 (NAP-i), monocyte derived neutrophil chemotactic factor

(MDNCF), neutrophil activating factor (NAF). and T-ce!I lymphocyte chemotactic factor.

15 lnierleukin-8 is a chemoatiraciant for neutrophils, basophils, and a subset of T-cells. It is

produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial and

epithelial cells exposed to TNF, IL- 1 a, IL- ip or LPS, and by neutrophils themselves when

exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini ct al t J. Clin. Invest.

84, 1045 (1989): J. Schroder et a). J. Immunol. 139, 3474 (1987) and J. Immunol. 144 .

20 2223 (1990) ; Strieter. et al. Science 243 . 1467 ( 1989) and J. Biol. Chem. 264 . 10621

(1989); Cassaiella et al, J. Immunol 148 . 3216 (1992).

Groot. GROp, GROyand NAP-2 also belong to the chemokine a family. Like IL-8

these chemokincs have also been referred to by different names. For instance GROa, p, y have

been referred to as MGSAct. P and y respectively (Melanoma Growth Stimulating Activity).

25 see Richmond et aJ. J. Cell Physiology 129. 375 ( 1986) and Chang ci al. J. Immunol I4S. 45

1

(1992). All of the chemokinesof the ct-family which possess the ELR motif directly preceding

the CXC motif bind to the IL-8 B receptor.

IL-8. Groa. GROp. GROy and NAP-2 stimulate a numher of functions in vitro. Thc>

have all been shown to have chcmoattraciani properties for neutrophils, while IL-8 and GROa
30 have demonstrated T-Jymphoevtcs. and basophils chemotactic activity. In addition IL-N can

induce histamine release from basophils from both normal and atopic individuals GRO-u and

IL-8 can in addition, induce iysozomal cn/vme release and respiratory burst from neutrophils

lLr8 has also been shown to increase the surface expression of Mac- 1 (CD! lb/CD! 8) on

neutrophils without do novo protein synthesis This may contribute to increased adhesion oi

35 the neutrophils to vascular endothelial cells. Many known diseases arc characterized by

massive neutrophil infiltration. As IL-8. Groa, GRO0. GROyand NAP-2 promote the

accumulation and activation ol neutrophils, these chemokincs have been implicated in a wide

range of acute and chronic inflammatory disorders including psoriasis and rheumatoid arthniis.

Baggioiini ct al. FEB S Lett. 307 .97 (19VJ2): Miller ct al. Crit Rev Immunol. 12 . 17 f 1992):
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npponhoim m a i Apn^
,

Rev Immunol. 9 . 617 (1991): Scitzetal., J Clin. Invest. 87 .463

(1991): Miiipr pi al Am Rev. Rcspir. Pis. 146 . 427 ( 1992): Donnely el al., Lancet 341 . 643

(1993). in addition the ELR chemokincs (those containing the amino acids ELR motif just

prior to the CXC moliO have also been implicated in angiostasis. Stricter et al. Science 258.

5 1798(1992).

In vitro. IL-8, Groa, GROP, GROyand NAP-2 induce neutrophil shape change,

chemotaxis, granule release, and respiratory burst, by binding to and activating receptors of the

seven-iransmcmbrane. G-protcin-linked family, in particular by binding to IL-8 receptors,

most notably the B-rcceptor. Thomas eial., J. Biol. Chem. 266. 14839 (1991): and Holmes

10 et al., Science 253 . 1278 (1991). The development of non-peptide small molecule antagonists

for members of this receptor family has precedent. For a review see R. Freidinger in:

Progress in Hrtif Research . Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the

IL-8 receptor represents a promising target for the development of novel anti-inflammatory

agents.

15 Two high affinity human IL-8 receptors (77% homology) have been characterized: IL-

8Rct, which binds only IL-8 with high affinity, and IL-8RP. which has high affinity for IL-8

as well as for GRO-a. GROP, GROy and NAP-2. See Holmes et al., supra: Murphy et al..

Science 253 . 1 280*1990: Lee et al.. J. Biol. Chem . 267. 16283 (1992): LaRosa el al.,L

Biol Chem. 267 . 25402 (1992); and Gayle et al.. J, Biol, Chem, 2W. 7283 ( 1993).

20 There remains a need for treatment, in this field, for compounds which are capable of

binding to the IL-8 a or 3 receptor. Therefore, conditions associated with an increase in IL-8

production (which is responsible for chemotaxis of neutrophil and T-eclls subsets into the

inflammatory site) would benefit by compounds which arc inhibitors of IL-8 receptor binding

25 SUMMARY OF THE INVENTION

This invention provides for a method of treating a ehemokine mediated disease,

wherein the ehemokine is one which binds to an IL-8 a or p receptor and which method

comprises administering an effective amount of a compound of Formula (I) or a

pharmaccuticaJly acceptable salt thereof. In particular the ehemokine is IL-8.

30 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors

in a mammal in need thereof which comprises administering to said mammal an effective

amount of u compound of Formula (I).

Compounds of Formula (1) useful in the present invention arc represented by the

structure:

35
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wherein

X is oxygen or sulfur;

R is any functional moiety having an ionizablc hydrogen and a pKa of 10 or less;

5 Ri is independently selected from hydrogen: halogen; nilro: cyano: halosubstituted Cmo
alkyl : C

i
.

i o alkyl: C2- 1 0 alkeny 1 ; C I _ io alkoxy ; halosubstituted C
\
.

io alkoxy: azide

:

S(0)iR4: hydroxy; hydroxy Ci_4alkyl; aryl; aryl C|-4 alkyl; aryloxy; aryl C|-4 alkyioxy:

heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic Cj-4alkyl; heteroaryl C1-4 aikyloxy;

aryl C2-
1 0 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic C2- 10 alkeny 1; NR4R5: C2-10

10 alkenyl C(0)NR4Rs:C(0)NR4R5; C(0)NR4Rlo; S(0)3H; S(0)3Rg: Cj. 10 alkyl

CfO)R M ; C2- 1 0 alkenyl C(0)R
1 1 ; C2- 10 alkenyl C(0)OR

\ \
: C(0)R 1 1 : QCOOR 1

2

:

OC(O) Rn ; NR4C(0)R 1 1 ; or two R 1 moieties together may form 0-(CH2)$0- or a 5 to 6

membered unsaturated ring;

1 is 0, or an integer having a value of 1 or 2;

1 5 s is an integer having a value of 1 to 3;

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally

substituted aryl, optionally substituted aryl Chalky!, opuonally substituted heteroaryl.

optionally substituted heteroaryl Ci-4alkyl, heterocyclic, heterocyclic C1.4 alkyl. or R4

and R5 together with the nitrogen to which they arc attached form a 5 10 7 member ring

20 which may opuonally comprise an additional hetcroatom selected from O/N/S:

Y is independently selected from hydrogen; halogen; nilro; cyano; halosubsuiuied C j. 10 alkyl;

C 1
. 10 alkyl; C2-I0 alkenyl; C | - 10 alkoxy: halosubstituted Cj .

1 0 alkoxy; a/jdc: SfO)(R4:

hydroxy: hydroxyCi-4alkyl: aryl; aryl C|-4 alkyl: aryloxy; arylCi-4 aikyloxy: heteroaryl:

heteroarylalkyl: heteroaryl C 1 .4 alkyioxy; heterocyclic, heterocyclic C|-4alkyi: aryl C2-I0

25 alkenyl: heteroaryl C2-I0 alkenyl: heterocyclic C2-ioalkenyl; NR4R5: C2-ioalkcnyl

CfO)NR4R5: C(0)NR4R5; C(O)NR4R|0: S(0)3H; S(0)3Rg; Cj. 10 alkyl DO)R
1 ]

:

C2-
1 0 alkenyl C(0)R

1
1 : C2- 10 alkenyl C(0)OR

1
1 : C(0)R 1

1 : C(0)OR
\ 2 : OC(O) R J]

:

NRaC(0)Ri 1 : or two Y moieties together may form 0-fCH2)sO- or a 5 to 6 membered

unsaturated ring;

30 n is an integer having a value of ! to 3:

m is an integer having a value of 1 to 3:

Rfc is hydrogen or C ] -4 alkyl:

RlO is C i-io alkyl C(0)2R8:
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R
1

1 is hydrogen. C(-4 alkyl. optionally substituted aryl, opiionaily substituted aryl C]_4alkyl.

optionally substituted heteroaryl. optionally .substituted heteroarylC j-4alkyi. optionally

substituted heterocyclic, or optionally substituted hctcrocyclicC]-4alkyl;

R 12 is hydrogen, C 1 - 1 o alkyl, optionally substituted aryl or optionally substituted arylalkyl;

5 or a pharmaccuiicaJJy acceptably salt thereof.

Another aspect of the present invenuon is to a method of treating a chemokinc mediated

disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which

method comprises administering an effective amount of a compound of Formula (U) or a

10 pharmaceutical^ acceptable salt thereof, as defined herein.

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors

in a mammal in need thereof which comprises administering to said mammal an effective

amount of a compound of Formula (II), as defined herein.

This invenuon also relates to the novel compounds of Formula (II). or a

15 pharmaceutical^ acceptable salt thereof, as defined herein.

Another aspect of the present invention is to a method of treating a chemokine mediated

disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which

method comprises administering an effective amount of a compound of Formula (III) or a

pharmaceutical^ acceptable salt thereof, as defined herein.

20 This invenuon also relates to a method of inhibiting the binding of IL-8 to its receptors

in a mammaJ in need thereof which comprises administering to said mammal an effective

amount of a compound of Formula (III), as defined herein.

This invention also relates to the novel compounds of Formula (III), or a

pharmaccuiically acceptable salt thereof, as defined herein.

25

PETAILED DESCRIPTION QFTHE INVENTION

The compounds of Formula (I) may also be used in association with the veterinary

treatment of mammals, other than humans, in need of inhibition of IL-8 or other chcmokine.s

which bind to the IL-8 a and p receptors. Chemokinc mediated diseases lor treatment.

30 therapeutically or prophylactically, in animals include disease states such as those noted herein

in the Methods of Treatment section.

In compounds of Formula (1), R is suitably any functional moiety which provides an

lomzablc hydrogen having a pKa of 10 or less, preferably from about 3 to 9. more preferable

35 from about 3 to 7. Such functional groups include, but are not limited to. hydroxy, carboxylie

acid, thiol. -SR2 -OR2. -NH-C(0)R a ,
-C(0)NR6R7. a substituted sulfonamides of the

formula -NHS(0)2Rb- -S(0)2NHRC ,
NHC(X2)NHRb. or a tetrazolyl: wherein X: is oxygen

or sulfur, preferably oxygen. Preferably, the functional group is other than a su I ionic acid.
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either directly or as a substituent group on the aryl. heicroaryl. or heterocyclic moiety ring,

such as in SR2 or OR2- More preferably R is OH. SH. or NHS(0)2Rh Suitably. R2 is a

substituted aryl, heteroaryl, or heterocyclic moiety which ring has the functional moiety

providing the ionizablc hydrogen having a pKa of 10 or less.

Suitably, R6 and R7 arc independently hydrogen or a C|-4 alky] group, or R6 and R7

together with the nitrogen to which they are attached form a 5 to 7 member ring which ring may

optionally contain an additional heteroaiom which hetcroaiom is selected from oxygen, nitrogen

or sulfur. This heteroring may be optionally substituted as defined herein.

Suitably Ra is an alkyl. aryl. aryIC|-4alkyl. heteroaryl. hcteroarylC|-4alkyl.

heterocyclic, or a heterocyclic C |-4aJkyl moiety, all of which may be optionally substituted, as

defined herein below.

1 5 Suitably, Rb is a NR6R7, alkyl, aryl. arylC
| -4aJkyl. arylC2-4alkcnyl, heteroaryl

.

heteroarylCi-4alkyl, heteroarylC2-4 alkenyl, heterocyclic, or heterocyclic C|-4alkyl. or a

heterocyclic C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to

three times independently by halogen; nitro: halosubsututed Cj-4 alkyl. such as CF3: Cm
alkyl, such as methyl; Cm alkoxy, such as methoxy; NR9C(0)Ra : OCHNR6R7. S(0)3H. or

20 C(0)OCl-4 alkyl. Rb is preferably an optionally substituted phenyl, benzyl, or styryl When

Rb is a heteroaryl preferably it is an optionally substituted thiazole. optionally substituted

thienyl, or optionally substituted quinolinyl ring. Wherein R9 is hydrogen or a C
| .4 alkyl.

preferably hydrogen, and suitably when the substituent group is NRyCtCMRa. then Ra is

preferably an alkyl group, such as methyl.

2.S

Suitably Rc is hydrogen, alkyl. aryl. arylC| -4alkyl. arylCMalkcnyl. heteroaryl.

heteroaryJCi-4alkyl. hcteroarylC j -4alkenyl. heterocyclic, or heterocyclic C|-4alkyl. or a

heterocyclic Ci-4alkenyl moiety, all of which may be optionally substituted one to three timo

independently by halogen, nitro. halosubsututed C 1-4 alkyl. C 1 -4 alkyl. C j -4 alkoxy.

30 NRoC(0)Ra ,
C(0)NR6R7- S(0)3H. orCfOOCM alkyl. wherein Ro is hydrogen or a C|.4

alkyl- Preferably, Rc* is an optionally substituted phenyl.

When R is an OR2 or SR2 moiciy it is recognized by one of skill in the an thai the aryl

ring must, therefore, contain the required ionizablc hydrogen. The aryl ring may also be

35 additionally substituted, independently, by one to three groups, which groups may also contain

an additional ionizable group, and which include but arc not limited to. halogen, nitro.

halosubsututed C|-4 alkyl. C1-4 alkyl. C 1.4 alkoxy. hydroxy. SH. -C(0)NR6R7

-NH-C(0)Ra . -NHS(0)2Rb- S(0)2NR6R7- C(0)OR«. or a tctrazolyl ring.
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In compounds of Formula (1). suitably R
i

is independenily sclccicd from hydrogen;

halogen; nitro; cyano: halosubstituted C }. |{) alkyl, such as CF3; C 1. 10 alkyl. such as methyl.

ethyl, isopropyl. or n-propyl; C2- 10 alkenyl; C ] . 1 0 alkoxy, such as mcthoxy. or ethoxy;

5 halosubstituted C \. \o alkoxy, such as iriiluoromcihoxy; azidc; S(0)tR4- wherein 1 is 0. 1 or 2:

hydroxy; hydroxy Ci-4alkyl, such as methanol or cthanol; aryl. such as phenyl or naphlhyl:

aryl C 1,4 alkyl, such as benzyl; aryloxy, such as phenoxy; aryl C
| .4 alkyloxy. such as

henzyloxy; hetcroaryl; hetcroarylalkyl: hetcroaryl C
] .4 alkyloxy: aryl C2- 10 alkenyl

;

heieroary) C2-10 alkenyl; NR4R5; C2- 10 alkenyI-C(0)NR4R5: C(0)NR4Rs: C(0)NR4Rio:

10 S(0)3H; S(0)3R8: Ci-io alkyl C(0)Ri 1; C2-10 aJkcnyl C(0)R| |. C2-10 alkenyl C(0)ORi \:

C(0)Ri 1: C(0)ORi2- such as carboxy. methylcarboxylate or phenyl bcnzoate: OC(O) R| 1

;

NR4C(0)R| 1 ; azido: or two Ri moieties together may form 0-(CH2)sO- or a 5 to 6

membered unsaturated ring: and s is an integer having a value of 1 to 3. The aryl, arylalkyl.

arylalkenyl. heteroaryl, heteroarylalkyl. heieroarylalkenyl, heterocyclic, hetcrocyclicalkyl. and

1 5 heterocyclicaikenyl moicues may all be optionally substituted as defined herein below.

Preferably R ] is other than azido or S(0)3R8-

When R | forms a dioxybridge. s is preferably 1 . When R | forms an additional

unsaturated ring, it is preferably 6 membered resulting in a naphihylenc ring system. This

20 naphlhylene ring may be substituted independently. 1 to 3 times by the other R | moieties as

defined above.

Suitably, R4 and R.s are independently hydrogen, optionally substituted Ci-4 alkyl.

optionally substituted aryl- optionally substituted aryl C|-4aJkyl, optionally substituted

25 heteroaryl. optionally substituted hetcroaryl C
|
-4alkyl. heterocyclic. heicrocyclicC 1 .4 alkyl. or

R4 and R5 together with the nitrogen to which they arc attached form a 5 10 7 member ring

which may optionally comprise an additional hetcroatom selected from O/N/S.

R|0 is suitably C 1- 10 alkyl C(0)2R*. such asCH2C(0»:H 01 CH2C(0)2CH3.

30

Rj 1 is suitably hydrogen. C 1.4 alkyl. aryl. aryl C|-4 alkyl. hetcroaryl. hetcroaryl

Ci,4alkyl. heterocyclic, or heterocyclic C).4aJkyl.

R
1
2 is suitably hydrogen. CI-10 alkyl. optionally substituted aryl or optionally

35 substituted arylalkyl.

Preferably R 1 is halogen, cyano. num. CF3. C(0)NR4R5- alkenyl C(0)NR4R5- C(Oi

R4RK), alkenyl CtO)ORi2- hetcroaryl. hetcroarylalkyl . hetcroaryl alkenyl. or S(0)NR4R5-
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and prelcrably R4 and R.S arc both hydrogen or one is phenyl. A preferred ring substitution

for Rl is in the 4-position of -the phenyl ring.

When R is OH. SH or NS02Rh than R| is preferably substituted in the 3-position. the

5 4- position or di substituted in the 3,4- position. The subslituent group is suitably an electron

withdrawing moiciy. Preferably when R is OH. SH or NS02Rb- than R] is nitro. halogen,

cyano. trill uoromcthyl group. C(0)NR4R5.

When R is carboxylic acid, lhan R 1 is preferably hydrogen, or R 1 is preferably

10 substituted in the 4-position. more preferably substituted by trifluoromcihyl or chloro.

In compounds of Formula (I), suitably Y is independently selected from hydrogen:

halogen: nitro: cyano: haJosubstiluted C|-io alkyl: Cm 0 alkyl: C2-I0 alkenyl: Ci- 10 alkoxy;

haJosubstituted C | . 10 alkoxy: azidc: S(0)tR4: hydroxy: hydroxy C
1
-4alkyl; aryl: aryl C

| .4

1 5 alkyl: aryioxy: arylC
] .4 alkyloxy: aryl C2- 10 alkenyl; heteroaryl; heteroarylalkyl; heteroaryl

C|-4 alkyloxy: heteroaryl C2- 10 alkenyl: heterocyclic, heterocyclic C]-4alkyl: heterocyclicC2-

10 alkenyl: NR4R5: C2-I0 alkenyl C{0)NR4Rs: C(0)NR4R5: C(0)NR4RlO; S(0)3H:

S(0)3R& C ] . 1 () alkyl C(0)R 1 1 ; C2-10 alkenyl C(0)R n : C2- 10 alkenyl C(0)0R 1 1

;

C(0)R 1
1 : C(0)0R

1 2: OC(O) R\\ : NR4C(0)R 1
1 : azido: or two Y moieties together may form

20 0-(CH2)sO- or a 5 to 6 mcmbered unsaturated ring. When Y forms a dioxybridge, s is

preferably 1. When Y forms an additional unsaturated ring, it is preferably 6 mcmbered

resulting in a naphthylene ring system. This naphihylcne ring may be substituted 1 to 3 times

by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieties noted

above may ail be optionally substituted as defined herein. Preferably R ) is other lhan azido or

25 S(0)3R«

Y is preferably a halogen. C| -4 alkoxy. optionally substituted aryl. optionally

substituted aryioxy or aryialkoxy. methylene dioxy, NR4R5. thio C|-4alkyl. thioaryl.

halosubsiituted alkoxy. optionally substituted Ci-4 alkyl. or hydroxy alkyl. Y is more

30 preferably mono-substituted halogen, disubstituicd halogen, mono-substituted alkoxy.

disubsututcd alkoxy. mcthylencdioxy. aryl. or alkyl. more preferably these groups arc mono ni-

di -substituted in the 2 - position or 2'-. 3 -position.

While Y may be substituted in any of the 5 ring positions, preferably when R is OH.

35 SH. or NS02Rh- V is preferably mono-substituted in the 2 -position or 3 - position, with the

4 - prelcrably being unsubstituted. If the ring is disubstituicd. when R is OH. SH, or

NS02Rb- substnucnts arc preferably in the 2* or 3 position of a monocyclic ring. While both



WO 96/25157 PCIYUS96/02260

-8-

R| and Y can both be hydrogen, it is prclcrcd that at least one of the rings be substituted,

preferably both rings are substituted.

In compounds of Formula (I). X is suitably oxygen or sulfur, preferably oxygen.

5

While not explicitly covered by Formula (I), (la-c), (II), or (III), another aspect of this

invention arc the symmetrical bis compounds which arc included for each structure.

Compounds exemplified by this bis like structure include:

10 N-(Bis (2-hydroxy-4-nitro phenyl) N -(dianisdine) diurea

4-Methylene bis(N-(2-chioro phenyl) N'-(2-hydroxy 4-nitro phenyl) urea)

Exemplified compounds of Formula (I) include:

N-[2-Hydroxy-4-(methoxycarbonyl)phenyl]-N'-phenylurca:

15 N-|5-Niiro-2-hydroxyphenyl]-N'-phenyl urea

3-Hydroxy-4-(l(phenylamino)carbonyl)amino)benzamide

N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea

2-
{ (
(Phcnylamino)carnonylJamino } thiphenol

N-(2-Carboxy-4-hydroxyphenyl)-N*-phenyl urea

20 N-[2-Hydroxy-4-(irinuoromeihyl)phcnyIl-N'-phenyl urea

N-(2-Hydroxy-4-niU'ophenyl)-N
,

-(2-hydroxy-4-niirophenyl) urea

N-(2-Hydroxy-4-nitrophenyl)-N-phcnyl-thiourca

N-(4-Nitro-2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea

N-(2-Hydroxy-.S-nitrophcnyI)-N'-(3-methoxy-2-ihienyi)urca

25 N-(2-Hydroxy-4-nitrophenyI)-N
,

-(3-methoxy-2-thienyl)urca

N-(2-Hydroxy-4-nilrophenyl)-N
,

-(3-mcthoxyphcnyr)urea

N-(2-Hydroxy-4-niirophenyl)-N'-(2-methoxyphenyI)urca

N-(2-Hydroxy-4-niu'ophcnyI)-N
,

-(3-irinuoromeihylphcnyl)urca

N-(2-Hydroxy-4-niirophenyl)-N
,

-(2-lrinuoromethylphenyl)urca

30 N-(2-Hydioxy-4-nitrophcnyl)-N-(4-trifluoromcthylphcnyl )urca

N-(2-Hydroxy-4-nitrophcnyl)-N'*(2-bromophenyr)urca

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromophcnyl)urca

N-t2-Hydroxy-4-niLrophenyJ)-N'-M-br(imophcnyl)urca

N-f2-Hydrox>-4-niirophcnyl)-N'-(2-pheny]piicnyl)urc t i

35 N-{2-Hydroxy-4-nitrophcnyl)-N'-( l-naphthy])urca:

N-(2-Hydroxy-4-nitrophenyI)-N
,

-(2-nitrophenyl)urca

N-(2-Hydroxy-4-nitrophenyl)-N
,

-(2-lluorophcnyl)urea

N-(2-Hydroxy-4-nitrophcnyl)-N'-f2.f)-dinuorophcnyllurcu
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N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-ethoxyphenyl)urea

N-f2-Hydroxy-4-niirophenyl)-N
,

-(2-ethylphenyl)urea

N-f2-Hydroxy-4-nitrophenyl)-N-(2-trifluoromethoxyphenyl)urca

N-(2-Hydroxy-4-niirophcnyl) N'-(2-rnethylthiophenyl) urea

N-(2-Hydroxy-4-nilrophenyI) N'-(2-chloro 6-methyl phenyl) urea

N-(2-Hydroxy-4-niirophenyl) N'-(2-suU"oxymcihyl phenyl) urea

N-(4-TrifluoromethyI-2-hydroxy phenyl) N'-(2-bromo phenyl) urea

N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-bromophenyl) urea

N-(4-Trifluoromethyl-2-hydroxy phenyl) N*-(2-phenyI phenyl) urea

N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea

N-(2-Hydroxy-4-nitrophenyl) N'-(2,3-dichloro phenyl) urea

N-(2-Hydroxy-4-nitrophenyI) N'-(2.4-dichloro phenyl) urea

N-(2-Hydroxy-4-nitrophenyl) N'-(2-chloro phenyl) urea

N-(2-Hydroxy-4-nitrophenyl) N'-(2.4-dibromo phenyl) urea

N-(2-Hydroxy-l-napthyl)-N
,

-(2-bromo phenyl) urea

N-(2-Hydroxy-4-nitrophenyl)-N
,

-(2,3-melhylenedioxyphenyI)urea

N-{2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea

N-(2-Hydroxy-4-nitrophenyl) N'-(2-methyl phenyl) urea

N-[4-(BenzyIamino)carbonyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea
**

v

CP/-/

N-(2-Hydroxy-4-nitrophenyi)-N'-(2-phenoxy phenyl) urea

N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 0H

N-(2-Hydroxy 3-napthyl) N'-(2-bromn phenyl) urea;

N-G.4-Difluoro 2-hydroxy phenyl) N'-(2-bromo phenyl) urea

N-f2-Hydroxy 4-phcnyI phenyl) N'-(2-bromo phenyl) urea

N-f2-Hydroxy 4-methyl phenyl) N -(2-bromo phenyl) urea

N-(2-Hydroxy-4-nitro phenyl) N'-(2-phenylamino phenyl) urea

N-(2-Hydroxy 3-carboxyphenyl) N'-(2-bromo phenyl) urea

N-(2-Sulfhydryl 4-bromo phenyl) N ,

-f2-bromo phenyl) urea

N-f2- Hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea

N-f 2- Hydroxy 4-niiro phenyl) N'-(2-bromo phenyl) thiourea

N-|(2-PhcnylsuUamido) 4-cyanophenyl]- N-(2-bromo phenyl) urea

N-(2-(Amino sullonamido phenyl) phenyl) N'-f2-hromo phenyl) urea

N-(2-( Amino sullonyl siyryl) phenyl) N'-(2-bromo phenyl) urea

2-[ (3.4 Di-mcthoxyphcnvlsullonyl)amino] phenyl) N'-(2-hromo phenyl) urea

N-(2-|(4-Acciamidophenylsuironyl)amino] phenyl) N'-(2-bromo phenyl) urea

N-(2-(Amino sulfonyl (2-thiophenc) phenyl) N'-(2-bromo phenyl) urea

N-i'2-(Amino sullonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea

N-(2-(Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea

f
oJ£>v
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N-(2-(Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea

N-(2-Hydroxy-4-azidophenyl)-N
,

-(2-meihoxyphcnyI)urca

N-[2-Hydroxy-5-cyanophcnyl)-N'-I2-bromophcnyl) urea

N-[2-Hydroxy-3-nuorophenyl]-N'-(2-bromophcnyl | urea

5 N-|2-Hydroxy-3-fluaro-5-bromophenyl)-N'-|2-hroniophenyll urea

N-[2-Hydroxy-3-chlorophenyl]-N'-[2-bromophcnyl ) urea

N-[2-Hydroxy-3-tnfluoromethy]phenyll-N'-[2-br{)mophcnyl| urea

N-[2-Hydroxy-3.4-diphenyI-phenylJ-N'-[2-bromophcnyl ) urea

N-(2-Hydroxy-3-glycinemeihylesiercarbonylphenyI|-N'-[2-br(>rnophcnyl| urea

10 N-|2-hHydroxy-3-glycincarbonylphenyl)-N
,

-f2-bromophenyll urea

N-[ 2-Hydroxy-3,5-dichlorophenyll-N
,

-[2-bromophenyl ) urea

N-12-Hydroxy-3-nitrophenyl]-N'-[2-bromophenyl| urea

N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[2-bromophenyl] urea

N-[2-Hydroxy-3-cyanophenyl]-N'-[2-bromophenyll urea

15 N-[2-Hydroxy-4-cyanophenylJ-N'-[2-bromophenyI) urea

N-f2-Hydroxy-4-cyanophenyl]-N'-[4-methoxyphenyl| urea

N-[2-Hydroxy-4-cyanophenyl]-N'-{2-phenylphenyIl urea

N-|2-Hydroxy-4-cyanophenyl]-N'-I2-meihyIphenyl) urea

N-[2-Hydroxy-4-cyanophcnyl)-N'-[2-trifluoromcihylphenylI urea

20 N-[2-Hydroxy-4-cyanophenyl]-N*-[3-trinuoromethyIphenyl) urea

N-[2-Hydroxy-4-cyanophenyl]-N
,

-(4-trifluoromcthylphenyI] urea

N-[2-Hydroxy-3-n-propylphenyl]-N'-[2-bromophcnyl) urea

N-(2-Hydroxy-4-eihvlphcnyl]-N'-[2-bromophcnyl 1 urea

N-(2-Hydroxy-3-phcnylaminocarbonyI phenyl 1-N'-| 2 -bromophenyl
| urc;i

25 N-[2-Hydroxy-3-cyano-4-methylphenyl)-N
,

-[2-bromophcnyI| urea

N-|2-Hydroxy-4-earbophcnyl phenyl I-N'-|2-hromophcnyl| urea

N-[2-Hydroxy-3-carbophenyl phenyl ]-N'-|2-broniophcnyI| urea

N-|3-Bcnzyloxy-2-hydroxyphenyl|-NT
'-[2-bromi>phcnyl| urea

(E)-N-14-[2-(Meihoxycarbonyl) cihcnylI-2-hydrnxyphcnyl|-N"-I2-bromophcnyl| urea

30 (E)-N-|3-[2-(Meihoxycarbonyl) cthenyl|-2-hydroxyphcnyl!-N
,

-|2-bmmophenyl| urc;i-N'-f

bromophenyl) urea

(E)-N-(3-[2-(Aminocarhonyl) cihenyIl-2-hydr()xyphcnyl|-N'-|2-bri)niophcnyl|urcuA'-|2-

hromophcnyl] urea

(E)-N-|4-|2-(Aminocarbnnyl) eihenyl|-2-hydroxyphcnyl|-N
,

-|2-bn>niophi*nyl|urca-N
,

-!2-

35 bromophenyl] urea

N-[2-Hydroxy-4-benzamidc phenyl]-N'-(2-bromophcny]| urea

N-[4-Aminocarbonyl-2-hydroxyphenyl)-N -[2-hn)mc>phcnyl) urea

N-(2-Hydroxy-3.5.6-trinuorophenyn-N'-(2-bromophcnyljurea
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N-(2-Hydroxy-3-fluoro-4-trinuoromclhylphcnyl)-N'-f2-bromophcnyl)urcii

N-r2-Hydroxy-3-iodophcnyl)-N
,

-(2-bmmophcnyI)urca

N-[2-[I[2-(TrifluoromcLhy])phcny^^

N-(2-BromophenyI)-N'-[2-dimeihylaminosuironyIamino)phcnyl|urca

5 N-[2-(Phenethylsulionylamino)phenyll-N
,

-(2-brom(iphcnyl)urca

N-[2-[(2-Acetamido-4-mcuiylihiazol-5-yl)sulfo^

N-|2-Hydroxy-4-cyanophenyl]-N'-[4-phcnylphcnyI| urea

N-|2-Hydroxy-4-cyanophenyl]-N'-[2,3-dichlorophenyl| urea

N-f2-Hydroxy-4-cyanophenyl|-N'-[2-methoxypheny)| urea

10 N-[2-Hydroxy-4-cyanophenyl|-N'-[3-methoxyphenyl| urea

N-[2-Hydroxy-5-fluorophenylJ-N'-[2-bromophenyl] urea

N-[2-Hydroxy-5-trifluorornelhy]phenyl|-N'-|2-brornophcny]l urea

N-[2-Hydroxyphenyl)-N'-[2-bromophenyll urea

N-fTrans-3-styrI-2-hydroxyphenyl]-N'-[2-bromopheny]| urea

15 N-[2-Hydroxy-3.4-dichlorophenyl]-N'-|2-meihoxyphenyl| urea

N-f2-Hydroxy-3.4-dichlorophenyll-N'-|4-meihoxyphcnyI) urea

N-[2-Hydroxy-3,4-dichlorophenyl]-N
,

-f3-trinuoromcthylphenyI| urea

N-[2-Hydroxy-3.4-dichloropheny!J-N'-[2-phcnylphenyI| urea

N-[2-Hydroxy-3 t4-dichlorophenyl)-N'-[4-phenyIphcnyl] urea

20 N-[2-Hydroxy-3.4-dichiorophenyl)-N
,

-f2.3-dichIorophcnyl] urea

N-[2-Hydroxy-4-isopropylphenyI]-N'-|3-trinu()romcthylphenyl] urea

N-[2-Hydroxy-3-naphlhyll-N'-[2,3-dichlorophcnyl| urea

N-[2-[(2.3-Dichior(nhicn-5-yI)]sulfonyiamino]phcny!|-N'-(2-bronii)phcny])urca

N-[2-[(3.5-Bistriflucm>methylpheny])sullon^^^

25 N-|2-Ii2J|cjiz^sulfonylam

N-[2-|2-f3-NilrophcnyJ)sulfonylaminolphcnyl|-N
,

-(2-bromophcnyI»urcii

N-[2-I2-(4-PhcnoxyphcnyI)suII"onylamim)lphcnyl|-N -(2-bromt)phcnvl) urc;i

N-[[2-{lS)-lO-Camphorsuironylamino|phcnyll-N'-f2-bromophcnyl)urc;i

30 N-[[2-(lR)-H)-CamphorsulronyIamino|phcnyll-N-{2-broniopheny!)urc;»

N-[2-[2-(2-Niiro-(4-trinuoromethyl)ph^^^

N-(2-Hydn)xy-4-azid(>pheny})-N'-(2-i»dophcnyl)urca

N-(2-Hydroxy-3-a/.idt)phcnyn-N'-(2-br<)mophcnyl>urca

N-|2-Hydn)xy-3-cyanophbnyl|-N
,

-[2-rnciht)xyphcnyl] urea

35 N-[2-Hydroxy-3-eyanophcnyll-N'-|3-trinuiimmethylphcnyl| urea

N-[2-Hydroxy-3-cyanophenyl)-N
,

-(2-phcnylphcnyl] urea

N-f2-Hydroxy-3-cyanophcnyl|-N-[2.3-dichlorophenyI| urea

N-[2-Hydroxy-4-isopropylphenyl)-N -[2.3-dichlorophcnyl] urea
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N-[2-Hydroxy-4-is<)propylphenyll-N'-|2<hl()n>-5-irinuoromcthylphcnyl| urea

N-|2-Hydn>xy-3-phcnylphcnyl|-N'-|2.3-dichioropheny]j urea

N-f2-Hydroxy-5-niirophcnyll-N'-|2-mcihoxyphcnyl) urea

N-|2-Hydroxy-5-niirophcnyl|-N'-[3-irinuomrncihylphenyi| urea

5 N-[2-Hydroxy-5-niin)phcnyl|-N'-|2-phcnylphcnyl| urea

N-[2-Hydroxy-5-niirophenyl)-N
,

-[2,3-dichlorophenyl] urea

N-f2-Hydroxy-5-cihylsullonylphenyl|-N'-[2.3-dichlorophenyI| urea

N-[2-f2-Amini)-(4-trifluoromeihyl) phenyl) suilonylamino) phenyl)- N'-(2-

bromophenylHirca

10 N-[2-<Aminosulionyl phenyl) 3-amino phenyl) N'-(2-bromo phenyl) urea

N-|2-Hydroxy-3,4-dichlorophenyll-N'-|2,4 dimethoxyphenyl) urea

N-[2-Hydroxy-3.4-dichlorophcnyl]-N'-|2-chJoro-5-irifluoromethylphenyIl urea

N-[2-Hydroxy-3-naphthyIl-N'-[3-irinuoromeihylphenylJ urea

N-[2-Hydroxy-5-naphtha!enesulfonic acid|-N-[2-bromophenyI| urea:

15 N-[2-Hydroxy-4-naphlhalenesuIionie acid)-N'-|2-nromophenyJ| urea:

1 , 1

,

-(4-Mcihyl-2-phcnylene)his[2-ihio-3-3-iolylurea)

N-(2-Carboxyphcnyl)-N'-phenylurea

N-(2-Hydroxy-4-nitrophenyJ)-N*-phcnylurca:

1-(2-Carboxypheny1)-3-(4-chlorophcnyl)urca

;

20 2-(3,4-Dichh)n>pheny]Lwbonyldiimino)-5-iriilu(>romclhylbenzt)ic acid:

2-f4-Chlorophenylcarbonyldiirnino)-5-uillut)n)mcUiyIbenzoic acid:

I -(p-Anisy 1 )• 3-(2-carboxyphcnyl )urca;

l-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca;

i-(2-Carboxyphcnyl)-3-(3-chlort)phcnyl)urca:

25 1 -tm-Anisyl)-3-(2-carboxyphneyl)urca:

1 -(o-Anisyl)-3-(2-carhoxyphcny])urca

:

l-(2-Carbt>xyphcnyl)-3-(34-dichlorophcnyl lurca:

l-(2-Carhoxyphcnyl)-3-(2.4-dichh>rophenyl)urca;

N-(5-Chlom-2-hydroxy-4-niimphcnyl)-N'-phcnylurca:

30 N-(2-Hydroxy-4-niirophcnyl)-N
,

-(4-niir(iphcnyl)urca:

Prelcrcd compounds ol Formula (I » include:

N-i2-Hydroxy-4-niirophcnyn-N'-(2-meihiixyphcnyI lurca

N-(2-Hydroxy-4-niirophcnyh-N
,

-(2-bronu)phenyI lurca

35 NM2-Hydroxy-4-niin)phcnyI>-N'-(2-phenylphcnyl)urca

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-mcthyhhiophenyl)urca

N-(2-Hydroxy-4-niirophcnyl)-N-f2.3-dichlnrophenyl)urea

N-i'2-hydroxy 4-niiro phenyl) N'-{2-chloro pnenyl) urea
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N-f2-Hydroxy-4-niirophenyl)-N'-(2.3-mcthylcnedioxyphcnyl)urca

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-mcihoxy-3-chlorophcny))urca

N*(2-hydroxy 4-nitro phenyl) N'-(2-phcnyJoxy phenyl) urea

N-(3-Chloro-2-hydroxyphenyI)-N'-(bromophenyI)urea

5 N-(2-Hydroxy-3-gIycinemeihylestercarbonylpheny])-N'-(2-bromophcnyl)urea

N-(3-Niiro-2-hydn>xyphenyl)-N
,

-(2-bromophenyl)urea

N-(2-Hydroxy-4-cyanophenyl)-N
,

-(2-bromophenyl)urea

N-(2-Hydmxy-3.4-dichlorophenyl)-N'-(2-bromophenyl)urea

N-f3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyl)urea

10 N-(2-Hydmxy-4-cyanophenyI)-N'-(2-meihoxyphenyl)urea

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyl)urea

N-C2-Hydorxy-4-cyanophenyl-N'-(2.3-dichlorophenyl)urea

N-(2-Hydroxy-4-cyanophenyl)-N
,

-(2-methylphenyI)urea

N-(2-Hydmxy-3-cyano-4-meihylphenyl)-N'-(2-bromophenyl)urea

1 5 N-(4-Cyani>-2-hydrpxyphenyl)-N
,

-C2-lrinuoromethylphenyl)urea

N-(3-Trinu(>mmcthyl-2-hydroxyphenyl)-N'-(2-bromophenyl)urea

N-(3-PhenyIaminocarbonyl-2-hydroxyphenyl)-N'-(2-bromopheny!)urea

N-(2-hydroxy 4-nitro phenyl) N*-(2-iodo phenyl) urea

N-(2-hydroxy 4-niiro phenyl) N'^-bromo phenyl) thiourea

21 J N-(2-phcnylsuironamido)-4-cyanophenyl-N
,

(2-bromo phenyl )urea

(E)-N-|3-|f2-Aminocarhonyl)ethenyl]-2-hydroxyphenyll-N
,

-(2-bromophenyl)urea

N-(2-Hydroxy.3,4-dichlorophcnyl)-N'-(2-mcthoxyphenyl)urca

N-f2-Hydroxy.3.4-dichlorophcnyl)-N'-(2-phcnylphenyl)urca

N-(2-Hydroxy-3.4-dichlorophcnyl)-N
,

-(2.3-dichlorophcnyljurca

25 N-(2-Hydroxy-5-niirophcnyl)-N'-(2.3-dichk)rophenyl)urca

N-f2-Hydrox>-3-cyan{>phenyl)-N'-(2.3 dichlorophcnyhurca

As used herein, "optionally substituted" unless specifically denned shall mean such

groups as halogen, such as fluorine, chlorine, bromine or iodine: hydroxy: hydroxy substituted

30 C | - loalkyl: C|-jn alkoxy. such asmcihoxy orcthoxy: S(0)ni' C|. |0 alkyl. wherein m" isO.

1 or 2. such as methyl thio. methyl sullinyl or methyl sultonyl: amino, mono & di-subsiiiutcd

amino, such as in the NR4R5 group: NHC(0)R4: C(0)NR4R5: C(0)0H: S(0)2NR4R.s:

NHSfO)2R|3. C|. 10 alkyl. such as methyl, ethyl, propyl, isopropyl. or i-nulyl:

halosubstitutcd C\ ~ j() alkyl. such CF3: an optionally substituted aryl. such as phenyl, or an

35 optionally substituted arylalkyl. such as benzyl or phenethyl. optionally substituted hcicrocylic.

opuonally substituted heterocylicaJkyl. optionally substituted heteroaryl. optionally substituted

hctcroaryl alkyl. wherein these aryl . hctroaryl. or heterocyclic moieties may be substituted one

to two times by halogen: hydroxy: hydroxy substituted alkyl: Ci - 10 alkoxy: S(0)m'C j- 10
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alkyl; amino, mono & di-substituted amino, such as in the NR4R5 group; C\. 10 aikyl. or

halosubstituied C(. |() alkyl, such as CF3.

R 13 is suitably C| -4 alkyl. aryl. aryl Chalky!, hcteroaryl. hcicroarylCi-4aikyl.

hcierocyclic. or hcierocyclicC|-4aJkyl.

Another aspect of the present invention are the novel compounds of Formula (ID. or a

pharmaceutical^ acceptable salt thereof, as described below, which are also usclu] in inhibiting

the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to

the pharmaceutical compositions comprising a compound of Formula (II) and a

pharmaceutical acceptable diluent or carrier. Compounds of Formula (II) are also useful tor

treating a chemokine mediated disease, wherein the chemokine is one which binds 10 an IL-8 a

or p receptor and which method comprises administering an effective amount of a compound

of Formula (II) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula

(II) are represented by the structure:

wherein

X is oxygen or sulfur;

R is any functional moiety having an lonizable hydrogen and a pKa of 10 or less:

Rl is independently selected from hydrogen: halogen: nitro: cyano: halosubstituied C|.|o

alkyl: C i-io alkyl: C2-10 alkenyl: C|-|() alkoxy: halosubstituied C|- 10 alkoxy: a/ide:

S(0)iR4; hydroxy; hydroxyC|-4alkyl: aryl; aryl C1-4 alkyl: aryloxv: arylCj-4 alkyloxy:

hcteroaryl: heteroarylalkyl: heterocyclic, heterocyclicC |-4alkyl: hctcroaryJC 1 .4 aJkyloxy:

aryl C2- 10 alkenyl: heteroaryl Co- 10 alkenyl: heterocyclicC2-
1 0 alkenyl: NR4R5: C2- to

alkenyl C(0)NR4Rs: C(0)NR4R.s: C(0)NR4R|(): S(0)3H: S{0)3Rx: C].|(> alkyl

C(0)R
1 1 : C2- 10 alkenyl C(0)R

1
1 : C2- K) alkenyl C(0)OR

1
1 : C(0)R 1 1 : C(0)OR 1

::

OC(O) R| 1 : NR4C(0)R 1 ] : or two R | moieties together may form O-fChbJsO- or a 5 to (>

mcmbercd unsaturated ring:

1 is 0. or an integer having a value of I or 2;

s is an integer having a value of t to 3.

R4 and Rs arc independently hydrogen, opuonally substituted C1-4 alkyl. optionally

substituted aryl. optionally substituted aryl Ci-4alkyl. optionally substituted heteroaryl.

optionally substituted heteroaryl C 1 -4aikyl, heterocyclic. heterocyclicC 1.4 alkyl. or R4 and

R5 together with the nitrogen to which they are attached form a 5 to 7 member rinj; which

may opuonally comprise an additional heteroatom selected from O/N/S:
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Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstiiuicd C|- m alkyl:

C
i
.

| o alkyl: C2- 10 alkenyl : C l - 1 () alkoxy : haJosubslituted C | - 1 o alkoxy : azidc : SfO1R4:

hydroxy: hydroxy C]-4alkyI; aryl; aryl C|-4 aikyl: aryloxy: aryl C|-4 alkyloxy: hcteroaryi:

hetcroarylalkyl: heteroarylC ] -4 alkyloxy; heterocyclic, heterocyclic C|-4alkyl: aryl C2- 10

5 alkenyl: heteroaryl C2-10 alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: Co. 10 alkenyl

CCO)NR4R5: C(0)NR4R5: C(0)NR4Rl(); S(0)3H: S(0)3Rg: C|-io alkyl C(0)R
1

j

:

C2- 1 0 alkenyl C(0)R 1
1 : C2- 1 0 alkenyl C(0)OR

1
1 : CfO)R

\ \ : C(0)OR 1 2: OC(O) R
1

1

:

NR4C(0)Ri 1: or two Y moieties together may form 0-(CH2)sO- or a 5 10 6 mcmhered

unsaturated ring;

10 n is an integer having a value of 1 to 3:

m is an integer having a value of 1 to 3:

R8 is hydrogen or C
| .4 alkyl;

RIO isCi-10 alkyl C(0)2R8:

Rl 1 is hydrogen. C|-4 alkyl, optionally substituted aryl. optionally substituted aryl C|-4alkyl.

15 optionally substituted heteroaryl, optionally substituted heteroarylC |-4alkyl. optionally

subsututed heterocyclic, or optionally substituted heterocyclicC
1
-4alkyl;

R 12 is hydrogen, C 1 - 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl:

E is optionally selected from

20 astcrix * denoting point of attachment of the ring, with at least one E being present:

or a pharmaceutical ly acceptably salt thereof.

Suitably, the variables for Formula (II), such as X. R. Ri . R4 . Rv R6. R7. Rs- R l>

Y. R a .
Rb. Rc- n. m, and s terms, etc. arc as defined in Formula (I) above. The E ring

25 denoted by its point of attachment through the astcrix (*i may optionally be present. If il 11 1>

not present the ring is a phenyl moiety which is substituted by the R and R| terms as shown

At least one E ring is necessary. The E ring may be substituted by the R
|
moiety m any nnii.

saturated or unsaturated, and is shown for purposes herein substituted only in the unsaturated

ring(s).

30

Exemplified compounds of Formula (III) are

NT-I2-hydroxy-5-indanonc|-N'-|2-bromophenyl| urea:

N-| l-hydroxynuorcne]-N*-|2-bromophcnylI urea:
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N-|3-hydroxy-9.1()-anthraquinon-2-ylj-N
,

-(2-bmmophcnyl| urea

Another aspect of the present invention are the novel compounds of Formula (III), or a

pharmaceutical acceptable salt thereof, as described below, which arc also useful in inhibiting

5 the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to

the pharmaceutical compositions comprising a compound of Formula (III) and a

pharmaceutical Iy acceptable diluent or carrier. Compounds of Formula (III » arc also useful for

treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-X a

or p receptor and which method comprises administering an effective amount of a compound

10 of Formula (III) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula (III j arc

represented by the formula:

wherein

15 X is oxygen or sulfur;

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less:

Rl is independentiy selected from hydrogen; haJogcn; nitro;cyano: halosubstitutcd C|-io

alkyl: C|.|() alkyl; C2- 10 alkenyl; C\.\Q alkoxy: haJosubstiiutcd C |. |u alkoxy: a/idc:

S(0)tR4: hydroxy; hydroxyC|-4alkyl; aryl: aryl C|-4 alkyl; aryloxy; arylCi-4 alkyloxy:

20 hcteroaryl: heteroarylalkyl; heterocyclic, heterocyclic l -4alkyl: hcieioarylC | .4 alkyloxy;

aryl C2-10 aikenyl: hetcroaryl C2- 1() alkenyl; hcicrocyclicC2-]<) alkenyl: NR4RS; C2-H)

alkenyl C(0)NR4Rs; C(0)NR4R.S: C(0)NR4R](): S(OnH: S(0)?Rs: C M(t alkyl

C(0)R
1 1 : C2- 10 alkenyl C(0)R \\ ; C2- 10 alkenyl C(0)Oft

1
1 : C(0)R

1
1 : O0>0R 12:

OC(O) Ri j; NR4C(0)Ri |; or two R\ moieties together may form 0-{CH2)*0- or a 5 to 6

25 mcmbcred unsaturated ring:

1 is 0. or an integer having a value of I or 2;

s is an integer having a value of 1 to 3:

R4 and R5 arc independently hydrogen, optionally substituted C)-4 alkyl. optionally

substituted aryl, optionally substituted aryl C|-4alkyl. optionally substituted hcicroaryl.

30 optionally substituted heteroaryl C
|
_4alkyl. heterocyclic, heterocyclic | .4 alkyl. or R4 and

R5 together with the nitrogen to which they are attached form a 5 10 7 member ring winch

may optionally comprise an additional hetcroaiom selected from O/N/S:

Y is independently selected from hydrogen; halogen: nitro: cyano; haJosubstituicd C\. 10 alkyl:

C j . 10 alkyl: C2- 10 alkenyl: C 1
. 10 alkoxy: haJosubstituied C | .

1 0 alkoxy; azidc: S(0)[R4:
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hydroxy; hydroxyC|-4alkyl: aryl: aryl Ci-4 alkyl: uryloxy: arylC|-4 alkyloxy: hcicroaryl;

heteroarylaikyl: heieroarylC j -4 alkyloxy: heterocyclic, heterocyclic Malkyl: aryl Ci- 10

alkenyl: heicroaryl Cj- 10 aJkcnyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10 aJkcnyl

C(0)NR4R5: C(0)NR4R5: C(0)NR4Rf(): S(0)3H: S(0)3RR: Cmo alkyl C(0)Ri |;

5 C2-1 0 alkenyl CCO)R \ \ : C2- 1 0 alkenyl CfO)OR
1

1 : C(0)R 1 1 : C(0)OR
\ 2: OC(O) R 1

1

:

NR4C(0)Ri 1: or two Y moiclies together may form 0-(CH2)sO- or a 5 to 6 mcmbered

unsaturated ring;

n is an integer having a value of 1 to 3:

m is an integer having a value ol 1 to 3;

10 Rr is hydrogen or C |-4 alkyl;

R 10 is C i-io alkyl C(0)2R8:

Rj 1 is hydrogen, C ]-4 alkyl, optionally substituted aryl, optionally substituted aryl Ci-4aikyl.

optionaJly substituted heteroaryl, optionally substituted heteroarylC|-4aikyl. optionally

substituled heterocyclic, or optionally substituted heterocyclic ]-4a'lky):

15 R12 is hydrogen, C | - )() alkyl, optionally substituted aryl or optionally substituted arylalkyl:

or a pharmaceutical^ acceptably sail thereof.

Suitably, the variables, etc. for Formula (II) are the same as those defined for Formula

(I) above, such as for example the R variable.

Exemplified compounds of Formula (IN) are N-(2-Hydroxy-4-nitrophenyl)-N-(3-

mcthoxy-2-lhicnyl)urca : and N-(2-hydroxy-5-nitrophcnyl)-N'-(3-niethoxy-2-thicnyl)urca.

Another aspect of the present invention is the novel compounds of Formula (la), a

25 subset ol compounds of Formula (I) useful for treating a chcmokine mediated disease as

defined herein. This invention also relates to the pharmaceutical compositions comprising a

compound of Formula (la ) and a pharmaceutical!)' acceptable diluent or carrier. The

compounds of Formula (la) arc represented by the strucuiurc;

20

NHS{0) 2Rb

wherein

X is oxygen or sulfur;

Ra is an alkyl. aryl. arylC
j
-4alkyl. heteroaryl. hcicroaryl C |-4alkyi. heterocyclic, or a

heterocyclic C|-4aJkyl moiety, all of which may be optionally substituted:
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Rb is a NR6R7, alkyl. aryl. arylC|-4alkyl. aryl C2-4alkcnyl, hetcroaryl. hcieroary]Ci-4alky].

hetcraarylC2-4 alkenyl. heterocyclic, or heterocyclic C|-4alkyl. or a heterocyclic

C2-4alkcnyl moiety, camphor, ail of which may be optionally substituted one to three times

independently by halogen; nitro; haiosubsututed C1.4 alkyl; Ci -4 alkyl: C 1.4 alkoxy:

NRoC(0)Ra : CfO)NR6R7- S(0)3H. or aO)OC|-4 alkyl;

R6 and R7 arc independently hydrogen or a C
j .4 alkyl group, or Rft and R7 together with the

nitrogen to which they arc attached form a 5 to 7 member ring which ring may optionally

contain an additional hctcroatom which hetcroatom is selected from oxygen, nitrogen or

sulfur, which ring may be optionally substiiued;

Ry is hydrogen or a C
| -4 alkyl, preferably hydrogen;

Rl is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted Cj-io

alkyl: Cj-io alkyl: C2-10 alkenyl; C|.|o alkoxy: halosubstituted C\- 10 alkoxy; azide;

S(0)tR4; hydroxy: hydroxy C
1 -4alkyl: aryl; aryl C 1 .4 alkyl; aryloxy: aryl C

| .4 alkyloxy:

heteroaryl: heteroarylalkyl: heterocyclic, heterocyclic Ci.4alkyl: hcteroaryl C|-4 alkyloxy:

aryl C2-IO alkenyl: hcteroaryl C2- 10 alkenyl: heterocydicC2- 10 alkenyl: NR4R5; C2-10

alkenyl C(0)NR4R5: QO)NR4R5: C(0)NR4R|(): S(0)3H; S(0)3R8: C|-io alkyl

C(0)R 1 1; C2-IO alkenyl C(0)R
1

1 : C2- 1() alkenyl C(0)OR 1 \
: C(0)R

1 1 ; C(0)OR 12:

OC(O) R 1 1 ; NR4C(0)R 1 1 ; or two R [ moieties together may form 0-(CH2)sO- or a 5 10 6

membered unsaturated ring;

t is 0, or an integer having a value of I or 2:

s is an integer having a value of 1 to 3:

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally

substituted aryl. optionally substituted aryl C
|
-4alkyl, optionally substituted hcteroaryl.

optionally substituted hcteroaryl C|-4a!ky I. heterocyclic. heicmcyclicCi-4 alkyl. or R4 and

R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which

may optionally comprise an additional hetcroatom selected from O/N/S:

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted Ci-io alkyl:

Ci-H) alkyl: C:- it) alkenyl: Cmo alkoxy: haiosubsututed C\. to alkoxy: azide: S(0)(R4:

hydroxy: hydroxyC|-4alkyl: aryl; aryl C1-4 alkyl: aryloxy; arylC|.4 alkyloxy: hetcroaryl:

heteroarylalkyl: hetcroarylC | -4 alkyloxy: heterocyclic, heterocyclic
]
_4alkyl: aryl C2- |o

alkenyl: heteroaryl C2-10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2-10 alkenyl

C(0)NR4R>: C(0)NR4R5:C(0)NR4R|(i; S(0»3H: S(0)3R«: C|- 1() alkyl C(0>Ri ]:

C2-I0 alkenyl C(0)R
1

1 : 1 0 alkenyl C(0)OR
\ \

: QO)R
1 1 : C(0)OR

1
1\ OC(O) R

1
1

:

NR4QO)R
J

1 : or two Y moieties together may form O-fCFhlsO- or a 5 to 6 membered

unsaturated ring:

n is an integer having a value of I to 3:

m is an integer having a value of 1 to 3:

R8 is hydrogen or C]-4 alkyl:
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Rl() isCi-10 alkyl C(0)2*fr

R
1

1 is hydrogen. C|-4 alkyl, optionally substituted aryl, optionally substituted aryl C i-4alkyl,

optionally substituted heteroaryl. optionally substituted hetcroarylC|-4alkyl, optionally

substituted heterocyclic, or optionally substituted heterocyciicC
i
-4alkyl;

5 R 12 is hydrogen, Cl - 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl:

or a pharmaccuticaJly acceptably salt thereof.

A preferred ring substitution for R| variable is monosubstituted in the 3-position. or the

4- position, or di-substituted in the 3,4- position. The substituent group is suitably an electron

10 withdrawing moiety. Preferably R| is nitro. halogen, cyano, trifluoromethyl group, or

CfO)NR4R5-

While Y may be substituted in any of the 5 ring positions, preferably the ring with the

Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being

unsubstituicd. If the ring is di-substiiuted. substituents are preferably in the 2'-, 3'- positions

1 5 of a monocyclic ring. While both R ] and Y can both be hydrogen, it is prefered that at least

one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd

m are each equal to I or more.

Y is more preferably a mono-substituted halogen, disubsututed halogen, mono-

substituted aikoxy. disubstituted alkoxy. methylenedioxy. aryl, or alkyl. preferably these

20 groups arc substituted in the T- position or 2'-,3*-posilion.

Exemplified compounds of Formula (la) arc

N-(4-Nitro 2-(phcnylsulfonylamino)phcnyI)-N-phcnyl urea

N-|(2-Phcnylsuifamido) 4-cyanophenyl)- N'-(2-bromo phenyl) urea

25 N-f2-(Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea

N-(2-(Amino sullonyl styryl) phenyl) N'-(2-bromo phenyl) urea

2-|(3.4 Di-mcthoxyphenylsulfonyl)amino) phenyl) N'-(2-bromo phenyl) urea

N-(2-|(4-Aceiamidophenylsulfonyl)aminoI phenyl) N'-(2-bromo phenyl) urea

N-(2-< Amino sullonyl (2-thiophene) phenyl) N'-(2-bromo phenyl) urea

30 N-(2-( Amino sullonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea

N-(2-(Amino sullonyl (8-quinolinyl)) phenyl) N*-(2-bromo phenyl) urea

N-(2-i Amino sullonyl benzyl) phenyl) N'-(2-bromo phenyl) urea

N-|2-lll2-fTrilluoronicihyl)phenyl]sullonylJamino]phenyl|-N-(2-bromophenyl)urca

N-(2-Broniophcnyl)-N
,

-[2-dimeihylaminosulfonylamino)phcnyl)urca

35 N-|2-(Phencthylsulfonylamino)phenyl]-N
,

-(2-bromophenyl)urea

N-|2-|(2-Acetamido-4-mcthyUhiazol-5^vl)sulf()nylamino)phenyl]-N
,

-(2-bromophenyl)urea

N-|2-|(2.3-Dich]oroihien-5-y])]sulfonylaminoJphenyll-N-(2-bromophenyl)urea

N-|2-|(3.5-Bistrilluoromethylphenyl)sulfonylaminolphenyIl-N-(2-bromophenyl)urca
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N-|2-[(2-BenzyJ)sui]'tinyiamino]-(5-irinuorornethyl)phenyl)-N'-(2-bn)mophcnynurca

N-I2-|2-(3-Nitrophenyl)su!tony]amino|phcnyll-N'-(2-bromc)phcnyl)urca

N-[2-[2-(4-Phcnoxyphenyl)suironylamino|phenyl|-N
,

-(2-bromophcnyl) urea

5 N-|[2-(lS)-10-Camphorsulfonyiamino)phenyll-N-(2-bromophcny])urea

N-
[ [
2-( I R )- 1 0-Camphorsulfonylamino ]pheny] ]-N'-(2-bromophcny 1 )urca

N-[2-[2-(2-Niiro-(4-trifluoromethyl)phe

N-(2-(2-Amino-(4-irifluoromeihyI) phenyl) sulfonylamino) phenyl)- N'-f~2-

10 N-[2-(aminosulfonyi phenyl) 3-amino phenyl] N-(2-bromo phenyl) urea

Another aspeci of the present invention is the novel compounds of Formula (lb), a

subsei of compounds of Formula (I) useful for treating a chemokinc mediated disease. This

invention also relates to the pharmaceutical compositions comprising a compound of Formula

15 (lb) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (lb) arc

represented by the strucuture:

2(1 X is oxygen or sulfur;

X| is oxygen or sulfur:

R| is independently selected from hydrogen: halogen: nitro: cyano: haiosubsiuuicd C].|o

alkyl: C | - 1<> ailkyl: C2-I0 alkenyl: C\.\() alkoxy: haJosubsii luted C | . in alkoxy: uzidc:

S(OhR4: hydroxy: hydroxyC|-4alkyl: aryl; aryl Ci-4 alkyl: aryloxy: arylCj-4 alkyioxy:

25 heieroaryl: heteroarylalkyl; heterocyclic, heterocyclic C
|
-4alkyl: heieroaryl C | .4 alkyioxy:

aryl C2- 10 alkenyl: hetcroaryl C2- 10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10

alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl(): SfOnH; S(0)3R«: Cj-io alkyl

O0)R
[ 1 : C2-

1 0 alkenyl C(0)R
1

1 : C2-10 alkenyl QO)OR
1

1 : C(0)R
\ \

; C(0)OR
]
:

:

OC(O) R| |: NR4C(0)Rj |: or iwo R| moieties together may form 0-(CH2) sO- <ir a 5 10

30 mcmbercd unsaturated ring:

t is 0. or an integer having a value of I or 2:

s is an integer having a value of 1 to 3:

R2 is a substituted aryl. heieroaryl. or heterocyclic ring which ring has a functional moiety

providing the ionizable hydrogen having a pKa of 10 or less;

bromophenyDurea

X<,R2

wherein
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R4 and R5 arc independently hydrogen, optionally substituted C|-4 alkyl, optionally

substituted aryl, optionally substituted aryl C|-4alkyl, optionally substituted hetcroaryl.

optionally substituted hetcroaryl C]-4alkyl, heterocyclic, hetcrocycl icC 1-4 alkyl. or R4 and

R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which

may optionally comprise an additional heteroatom selected from O/N/S;

Y is independently selected Irom hydrogen: halogen: nitro: cyano: halosubsiituted Cmo alkyl:

C|. |(> aJkyl: C2- 10 aikenyl; Cj. |() alkoxy; haJosubstitutcd C|-ioalkoxy: azidc: S(0)iR4:

hydrt)xy: hydroxyCi-4aJkyl: aryl; aryl C|-4 aJkyl: aryloxy: arylC|-4 alkyloxy; hetcroar>'I;

hetcroarylalkyl: heteroarylC|-4 alkyloxy; heterocyclic. heterocyclicC]-4alkyl: aryl C2-K)

alkenyl: heteroaryl Cj- 10 aikenyl: heterocyclicC2- 10 aikenyl: NR4R5: C2- 10 aikenyl

C(0)NR4R5: C(0)NR4R5: C(O)NR4Rl0; S(0)3H: S(O)^ Cj-io alkyl C(0)R
1 \

:

C2-
1 () aikenyl C(0)R 1

1 : C2- 1 0 aikenyl C(0)OR
1

1 ; C(0)R ] 1 : C(0)OR 1 2: OC(O) R \\

:

NR4C(0)R
1 1 ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membered

unsaturated ring:

n is an integer having a value of 1 to 3;

m is an integer having a value of I to 3;

Rfl is hydrogen or C 1 -4 alkyl;

R|()isC|.i() alkyl C(0)2R8:

Rj
I

is hydrogen, C |-4 alkyl. optionally substituted aryl, optionally substituted aryl C|-4alkyl,

optionally substituted hetcroaryl, optionally substituted heieroarylCi-4alkyl, optionally

substituted heterocyclic, or optionally substituted heterocyclic Malkyl:

Rl2 is hydrogen. C j- 1() alkyl. optionally substituted aryl or optionally substituted arylalkyl:

or a pharmaccuticaJly acceptable salt thereof

Suitably, the variable, etc. for Formula (lb) are the same as those defined for Formula

(I) above, such as for example the functional moieties on the R2 group having an ionizablc

hydrogen with a pKa of 10 or less. Suitably such functional groups include, but arc not

limited to. hydroxy, carboxylic acid, thiol. -NH-C(0)Ra . -CfO)NR<sR7. substituted

sulfonamides of the formula -NHS(0)2Rp. -S(0)2NHRC . NHC(X:lNHRh. or tetra/.oyl (as

defined for Formula (I).

Suitably for compounds of Formula fib), a preferred ring substitution lor R | is in the

3-position. the 4- position or is preferably di substituted in the 3.4- position. The substitucni

group is suitably an electron withdrawing moiety. Preferably R { is nitro. halogen, cyano.

trilluoromcihyl group, or O0>NR4R5.

While Y may he substituted in any of the 5 ring positions, preferably the ring with the

Y moiety is mono-substituted in the 2 -position or 3- position, with the 4- preferably being

unsubstitutcd. If the ring is disubsiuutcd. substiiucnLs arc preferably in the 2* or 3" position of
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a monocyclic ring. While both Rj and Y can both be hydrogen, ii is prefercd that ai least one

ol' the rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m a

each equal to 1 or more.

Suitably lor compounds of Formula (lb), Y is more preferably disubstituted halogen,

mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy. methyiencdioxy.

aryl, or alkyl, preferably in the 2'position or 2\3'-position.

Another aspect of the present invention is the novel compounds of Formula (Ic). a

subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This

invention also relates to the pharmaceutical compositions comprising a compound of FormuU

(Ic) and a pharmaceuucal ly acceptable diluent or carrier. The compounds of Formula do arc

represented by the strucuture:

wherein

X is oxygen or sulfur;

X | is oxygen or sulfur:

Rt is independently selected from hydrogen: halogen: nitro; cyano: halosubstituted C|-jo

alkyl: Ci-j() alkyl: C2-10 alkenyl: C|-io alkoxy: halosubstituted C | . |() alkoxy: azidc;

S(0) tR4: hydroxy: hydroxyCj-4alkyl: aryl: aryl Cm alkyl: aryloxy: aryl Cm alkyioxy:

heieroaryl: heteroaryialkyl: heterocyclic, heterocyclic Malkyl: heieroarylC
1 -4 alkyioxy:

aryl Co- 10 alkenyl: heieroaryl C2- 10 alkenyl: heterocyclic C2-H) alkenyl: NR4R5: C2- 10

alkenyl C(0)NTR4R5: C(0)NR4R 5 : C(0)NR4R |0: S(0)3H: S(0)3Rs: C\. m alkyl

CfO)R
j 1 : C2- ] (I alkenyl C(0)R \ \ : C2- if) alkenyl C(0)OR>|

\
: C(0)R

i | : OOKDR
|
:

:

OC(O) Rn: NR4C{0>R|i: or two Ri moieties together may form 0-(Chb)sO- or a 5 m ^

mcmbered unsaturated ring:

1 is 0. or an integer having a value of I or 2:

s is an integer having a value of 1 to 3:

R4 and R.s arc independently hydrogen, optionally substituted C 1.4 alkvi. optionally

substituted aryl. optionally substituted aryl C| -4alkyl. optionally substituted heieroaryl.

optionally substituted heieroaryl C [-4 alkyl. heterocyclic, heterocyclic C\ .4 alkyl. or R4

and Rs together with the nitrogen to which they arc attached form a 5 to 7 member ring

which may optionally comprise an additional hctcroatom selected from O/N/S:

Y is independently selected from halogen: nitro: cyano: halosubstituted C|-io alkyl : C|.|o

alkyl: C2-I0 alkenyl: C|. |() alkoxy: halosubstituted Cmo alkoxy: azidc: S(0)
t
R4.

hydroxy: hydroxy CMalkyl: aryl: aryl C 1.4 alkyl: aryloxy: arylCi-4 alkyioxy: heieroaryl:
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heicroarylalkyl: hcicroarylC j .4 alkyloxy; heterocyclic, heterocyclic Ci-4aikyl; aryl C?-in

alkenyl: hcteroaryl C2- 10 aJkcnyl: heterocyclic Q- 10 alkenyl; NR4R5: C2-I0 alkenyl

C(0)NR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H: S(0)3R8: C|-io alky] C(0)Ri 1:

C2- 1 0 alkenyl C(0)R
1 1 ; C2- 1 0 alkenyl C(0)OR

1
1 ; C(0)R 1 1 : C(0)OR 1 2: OC(O) R

1
1

:

5 NR4C(0)R] 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membered

unsaturated ring:

n is an integer having a value of I to 3:

m is an integer having a value of I to 3;

R8 is hydrogen or C | .4 alky];

10 R 10 is C 1- 10 alky] C(0)2R«:

R
1

1 is hydrogen. C]-4 alkyl, optionally substituted aryl, optionally substituted aryl Cj-4alkyl.

optionally substituted heteroaryl, optionally substituted heteroarylC|-4alkyl. optionally

substituted heterocyclic, or optionally substituted heterocyclic 1 .4alkyl;

Rj2 is hydrogen. Cmo alkyl, optionally substituted aryl or optionally substituted arylalkyl:

] 5 provided that

when n = 1 than Y is substituted in the 2- or 3- position;

when n =2 than Y is di-substituted in the 2'- 3'- position, the 2'-.V- position, the

2'-6' position, the 3'-5' or the 3'-6' position;

when h = 3 than Y is trisubstitutcd in the 2'-3'-5' or the 2'-3'-6'- positions;

20 further provided that

when Xi is O. m=2. Rj is 2-t-butyl. 4-mcthyL and n=3 than Y is not 2-OH.3-1-

butyl. 5-mcthyl:

when X j is O. m=l. R| is 4-rncthyl. and n=2 than Y is not 2'-OH. 5-methyi:

when X | is O. m=l. Ri is hydrogen, and n=2 than Y is not 2 -A -diethyl;

25 when X 1 is O. m=l. Ri is 6-OH. and n=2 than Y is not 2'-.V-mcihyl:

when X ] is S. m= I . R | is 4-ethyl. and n= I than Y is not 2-mcthoxy

:

or a pharmaceutically acceptably salt thereof.

Suitably, the variables, etc. for Formula fit ) arc the same as those defined for Formula

30 (I) above unless indicated. .

Suitably for compounds of Formula flo. a preferred ring .substitution for R j is in the

3-position. the 4- position or di substituted in the 3.4- position. Preferably Rt is other than

hydrogen. The substituent group is suitably an electron withdrawing moiety. Preferably R| is

35 nitro. halogen, cyano. trifluoromethyl group, or CtO)NR4R5.

While Y may be substituted in any of the 5 ring positions, preferably the ring with the

Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being
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unsubstituicd. If the ring is disubstiiutcd, sunstituents are preferably in the 2' or 3' position of

a monocyclic ring. While both Rj and Y can both be hydrogen, it is prciercd that at least one

of ihc rings he substituted, preferably both rings arc at least mono-substituted, i.e. n amd m an*

each equal to I or more.

5 Suitably for compounds of Formula (Ic), Y is more preferably a mono-substituted

halogen, disubstiiutcd halogen, mono-subsiiluicd alkoxy, disubstitutcd alkoxy,

methylencdioxy. aryl, or alkyl, preferably with these groups in the 2'position or 2.3-position.

Exemplified compounds of Formula (Ic) are:

N-I2-Hydroxy-4-{meihoxycarbonyl)phcnyI)-N'-phenylurea;

10 N-|2-Hydroxy-5-nitro-phenyl]-N'-phenyl urea

N-{2-Hydroxy-4-fluorophenyl)-N'-phenyl urea

N-|2-Hydroxy-4-(trifluoromethyl)phenyl]-N'-phenyl urea

N-(2-Hydroxy-4-nitrophcnyn-N*-(2-hydroxy"4-niu,

ophenyl) urea

N-(2-Hydroxy-4-niLrophenyI)-N'-phenyl-thiourea

15 N-(2-Hydroxy-5-nitrophcnyl)-N'-(3-methoxy-2-diienyl)urea

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-methoxy-2-lhienyl)urea

N-(2-Hydroxy-4-nitrophenyl)-N
,

-(3-meihoxyphenyI)urea

N-(2-Hydroxy-4-nitrophenyl)-N
,

-(2-meihoxyphenyl)urea

N-(2-Hydroxy-4-niu*ophenyI)-N
,

-(3-trifluoromethylphenyl)urea

20 N-(2-Hydroxy-4-niirophenyl)-N
,

-(2-trifluoromeihylphenyI)urea

N-(2-Hydroxy-4-niu'ophcnyl)-N
,

-(4-trinuoromethylphenyl)urea

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-bromophcnyl)LTea

N-(2-Hydroxy-4-nitrophcnyl)-N
,

-(3-bromophcnyl)urea

N-(2-Hydroxy-4-nitrophcnyI)-N'-(4-bromophenyl)urea

25 N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-phcnylphenyl)urea

N-(2-Hydroxy-4-niirophcnyl)-N'-(2-nitrophcnyl)urca

N-(2-Hydn)xy-4-niin)phcnyl)-N
,

-(2-fluorophcnyl)urea

N-(2-Hydroxy-4-nurophcnyl)-N*-(2.6-dinuorophcnyl)urca

N-f2*Hydn)xy-4-nurophcnyl)-N-(2-cihoxyphcnylmrca

30 N-f2-Hydroxy~4-nitrophcnyl)-N'-(2-cthylphcnyl lurca

N-(2-Hydroxy-4-nnrophcnyl)-N
,

-(2-trifluoroniethoxyphcnyl)urca

M2-Hydroxy-4-nitrophcnyl) N'-(2-mcthyllhiophcnyl) urea

N-(2-Hydroxy-4-nitro-phcnyl) N'-(2-chloro 6-mcthyl phenyl) urea

N-(2-Hydroxy-4-nitro-phenyl) N ,

-(2-suIfoxymcthyl phenyl) urea

35 N-(2-Hydroxy-4-trifluoromethyl phenyl)-N'-f2-bromo phenyl) urea

N-(2-Hydroxy-4-trifluoromethyl phenyn-N'-(2-phenyl phenyl) urea

N-(2-Hydroxy-4-earbomeihoxy phenyl)-N'-(2-phenyl phenyl) urea

N-i2-Hydroxv-4-nitrophcnyl)-N'-(2.3-dichloro phenyl) urea
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2-Hydroxy-4-nitrophenyl)-N'-(2,4-dich]oro phenyl) urea

2-Hydroxy-4-nitrophenyI)-N'-(2-chloro phenyl) urea

2-Hydroxy-4-niirophenyl)-N
,

-(2,4-dibromo phenyl) urea

2-Hydroxy-l-napthyl)-N'-(2-bromo phenyl) urea

2-Hydroxy-4-nitrophenyl)-N'-(2,3-methylenedioxyphenyl)urea

2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea

2-Hydroxy-4-(Benzylamino)carbonyl phenyl I-N'-(2-bromophenyl)urea

2-Hydroxy-4-nilro phenyl)-N
1

-(2-phenoxy phenyl) urea

2-Hydroxy-4-lluoro phenyl)- N'-(2-bromo phenyl) urea

2-Hydroxy-3,4-difluoro phenyl)-N'-(2-bromo phenyl) urea

2-Hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea

2-Hydroxy 4-methyI phenyl)-N'-(2-bromo phenyl) urea

'2-Hydroxy-4-nhro phenyl)-N'-(2-phenylamino phenyl) urea

2-Hydroxy 3-carboxyphenyl)-N-(2-bromo phenyl) urea

2-Sulfhydryl-4-bromo phenyl)-N*-(2-bromo phenyl) urea

2-Hydroxy 4-nitro phenyl)-N*-(2-iodo phenyl) urea

2-Hydroxy 4-nitro phenyI)-N
,

-(2-bromo phenyl) thiourea

2-Hydroxy-4-azidophenyI)-N'-(2-meihoxyphenyl)urea

2-Hydroxy-5-cyanophenyl]-N'-[2-bromophenyl] urea

2-Hydroxy-3-fluorophenyl]-N
,

-(2-bromophenylJ urea

2-Hydroxy-3-fluoro-5-bromophenyll-N
,

-f2-bromophenyll urea

2-Hydroxy-3-chlorophenyl|-N'-[2-bromopheny!) urea

2-Hydroxy-3-trinuoromethyIphenyl|-N'-[2-bromophenyl | urea

2-hydroxy-3.4-diphenyI phenyl ]-N'-I2-bromophcnyl| urea

2-Hydroxy-3-glycincmeihylestcrcarbonylphenyll-N*-[2-bromophcnyl| urea

2-Hydroxy-3-g]ycincarbonylphenyl]-N'-[2-bromophenyl) urea

2-Hydroxy-3.5-dichlorophenyl]-N'-|2-bromophenyl] urea

2-Hydroxy-3-niirophenyl)-N-|2-bromophcnyll urea

2-Hydroxy-3.4-diehlorophenyl|-N'-[2-bromophenyl] urea

2-Hydroxy-3-cyanophenyl]-N'-I2-bromophenyl] urea

2-Hydroxy-4-cyanophenyll-N'-[2-bromophenyl] urea

2-Hydmxy-4-cyanophenyll-N'-|4-methoxyphenyl) urea

2-Hydroxy-4-cyanophenyll-N
,

-(2-phcnylphenyl| urea

2-Hydroxy-4-cyanophenyl)-N'-|2-mcthylphenylJ urea

2-Hydri)xy-4-cyanophcnyl)-N'-|2-trinuoromethylphcnyl| urea

2-Hydroxy-4-cyanophenyll-N
,

-[3-trifluoromethylphenyI] urea

2-Hydroxy-4-eyanophenyl)-N'-|4-irinuoromethylphenyl| urea

2-Hydroxy-3-n-propylphenylJ-N
,

-|2-bromophenyl| urea
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N-[2-Hydmxy-4-eihylphenyl|-N'-[2-hromophenyll urea

N-[2-Hydmxy-3-phenylaminocarbonyl phenyI]-N'-|2-bromophenyl] urea

N-[2-Hydroxy-3-cyano-4-methylphenyl|-N'-[2-hromopheny]| urea

N-[2-Hydroxy-4-carbopheny) phenyl |-N'-|2-bromophenyl| urea

5 N-f2-Hydroxy-3-carbophenyl phenyl |-N-[2-bromophenyl| urea

N-(2-Hydroxy-3-benzyloxy phenyl]-N'-[2-bromopheny]] urea

(E)-N-14-[2-(MethoxycarbonyI) ethenylI-2-hydroxyphenyl|-N'-[2-bromophcnyl i urea

(E)-N-[3-(2-(Meihoxycarbonyl)euienyll-2-hydroxyphenyl)-N
,

-[2-broniopheny]jurea-N - [2-

bromophenyl] urea

10 (E)-N-[3-f2-(Aminacarbonyl)ethenylI-2-hydroxyphenyIl-N'-[2-bruniophenyl|ured-N'-|2-

bromophenyl] urea

(E)-N-14-f2-(Aminocarbonyl)ethenyl]-2-hydroxyphenyl]-N
,

-f2-bromophenyl|urea-N-|2-

bmmophenyl] urea

N-[2-Hydroxy-4-benzamide phenyl)-N'-[2-bromophenyl) urea

15 N-[2-Hydroxy-4-aminocarbonyi phenylJ-N'-[2-bromophenyl) urea

N-(2-Hydroxy-3,5,6-trifluorophenyJ)-N'-(2-bromophenyl)urea

N-(2-Hydroxy-3-fluoro-4-trifluoromethylphenyl)-N'-(2-bromophenyl)urea

N-(2-Hydroxy-3-iodophenyl)-N
,

-(2-bromophenyl)urca

N-[2-Hydroxy-4-cyanophenyl]-N'-[4-phenylphenyI) urea

20 N-|2-Hydroxy-4-cyanophenyl]-N
,

-[2,3-dichlorophenyl] urea

N-f2-Hydroxy-4-cyanophenyl]-N'-I2-methoxyphenyIl urea

N-[2-Hydroxy-4-cyanophenyI]-N'-(3-meihoxyphenyJ | urea

N-(2-Hydroxy-5-nuorophenyl)-N'-(2-bromophenyll urea

N-|2-Hydr(ixy-5-trifluoromeihylphenylJ-N-[2-bromophcnylj urea

25 N-(2-Hydroxyphenyl]-N
,

-[2-bromophenyl) urea

N:fTrans-3-siyrl-2-hydroxyphenyl]-N'-f2-bromophcnyl) urea

N-
[
2-Hydroxy-3,4-dichlorophenyl |-N'-| 2-methoxyphcny] | urea

N-(2-Hydroxy-3.4-dichloropheny] l-N'-|4-meihoxyphcnyl ) urea

N-f2-Hydroxy-3.4-dichlorophenyl]-N -|3-irifluoromeihylphenyl) urea

30 N-[2-Hydroxy-3.4-dichlorophenyI)-N'-[2-phenylphenyl| urea

N-|2-Hydroxy-3.4-dichlorophenyl)-N-[4-phenylphenyl] urea

N-(2-Hydroxy-3.4-dichlorophenyIl-N'-(2.3-dicblorophcnyl[ urea

N-|2-Hydroxy-4-isopropylphenyl |-N'-| 3-trifluoromeihylphcnyl | urea

N-|2-Hydr(uy-3-naphihylJ-N'-I2.3-dichlurophenyll urea

35 N-(2-Hydroxy-4-azidophenyl)-N'-(2-iodophenyljurea

N~(2-Hydroxy-3-azidopheny])-N'-{2-bromophenyhurea

N-[2-Hydroxy-3-cyanophenyl)-N
,

-[2-methoxyphenyl) urea

N-[2-Hydroxv-3-cyanophenyll-N'-|3-trinuoromethylphenylJ urea
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N-|2-Hydroxy-3-cyanophcnyl|-N
,

-|2-phcnylphenyl| urea

N-|2-Hydroxy-3-cyanopheny) J-N'-1 2.3-dichlorophcnyl ) urea

N-f2-Hydroxy-4-isopropylphenyl)-N'-I2 t3-dichlorophcnyl) urea

N-[2-Hydroxy-4-isopropylphcnyJl-NM2-chioro-5-trinu()romcihy!phcnyl| urea

5 N-[2-Hydroxy-3-phenylphenyl|-N'-[2 t3-dichlorophcnyl| urea

N-[2-Hydroxy-5-nitrophenylI-N
,

-(2-mcihoxyphenyl| urea

N-[2-Hydroxy-5-niu*opheny]l-N'-[3-trinuoromethylphcny] | urea

N-|2-Hydroxy-5-nitrophenyl]-N
,

-[2-phenyJphenyj) urea

N-[2-Hydroxy-5-njtrophenyl|-N'-[2,3-dichlorophenyl| urea

10 N-[2-Hydroxy-5-elhylsulfonyiphenyJJ-N
,

-|2,3-dichlorophcnyJ| urea

N-I2-Hydroxy-3 T4-dichlorophcnyll-N'-[2,4 dimeihoxyphenyJl urea

N-[2-HydroxyOAdichJorophenyl]-N'-[2<hJoro-5-triflu()rt)meihylphcnyl| urea

N-[2-Hydroxy-3,4-dichlorophenyl]-N'-[benzyl] urea

N-[2-Hydroxy-4-'isopropylphenyU-N'-[3-trinuorornethyJphcnyJ| urea

15 N-[2-Hydroxy-3-naphthyl)-N*-[3-trifluoromethylphenyl) urea

N-[2-Hydroxy-3-naphthyl)-N'-[2,3-dichlorophenyll urea

N-[2-Hydroxy-3-naphthyl]-N'-( benzyl] urea

N-[2-hydroxy-3-(phenylaminocarbonyl) phenyl ]-N'-[ benzoyl) urea

N-(2-Hydroxy-3-trifluoromethylpheny!]-N -[benzoyl] urea

20 N-[2-Hydroxy-4-cyanophenyl]-N-(benzoyl] urea

N-f2-Hydroxy-5-naphthalenesulfonic acidJ-N'-^-bromophenyl
| urea:

N-[2-Hydroxy-4-naphthaIcnesuIfonic acid|-N'-f2-bromophcny] | urea;

N-(2-Hydroxy 3-napihyl) N'-(2-bromo phenyl) urea:

N-(2-Hydroxy-l-naplhyn-N'-(2-bromo phenyl) urea:

25 N-(2-Hydroxy-4-nitrophcnyl)-N-( 1 -naphthyOurea:

Suitable pharmaceutical!y acceptable salts arc well known to those skilled in the an and

include basic salts of inorganic and organic acids, such as hydrochloric acid, hvdrohromic

acid, sulphuric acid, phosphoric acid, mcihanc sulphonic acid, ethane sulphonic acid, acetic

30 acid, malic acid, lanaric acid, citric acid, lactic acid, oxalic acid, succinic acid, tumaric acid,

maleic acid, benzoic acid, salicylic acid, phenylacciic acid and mandclic acid. In addition,

pharmaceutical!}' acceptable salts of compounds of Formula (I ) may also be formed with a

pharmaceutical^ acceptable cation, for instance, if a subsmucm group comprises a carhoxy

moiety. Suitable pharmaceutical!)' acceptable cations are well known to those skilled in the ari

35 and include alkaline, alkaline earth, ammonium and quaternary ammonium cations.

The following Lerms. as used herein, refer to.

• "halo" - all halogens, that is chloro. fluoro. bromo and iodo.
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• "Cj. loalkyl" or "alkyl" - hoth straight and branched chain radicals of ! 10 10 carbon

atoms, unless the chain length is otherwise limited, including, but not limited to. methyl, ethyl,

/j-propyl, /.w-propyl, n-butyl, .wr-huiyl. my>- butyl. w/-butyl. n-pentyl and the like.

• The Lerm "cyeloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 8

5 carbons, including but not limited to cyclopropyl. cyclopentyl. cyclohcxyl, and the like.

• The term "alkenyl" is used herein at all occurrences to mean straight or branched

chain radical of 2- 10 carbon atoms, unless the chain length is limited thereto, including, but not

limited to cthenyl, l-propenyl. 2-propenyl. 2-mcihyl- 1-propcnyl. l-buicnyl. 2-buicnvI and the

like.

10 • "aryr - phenyl and naphlhyl;

• "heteroaryl" (on its own or in any combination, such as "hetcroaryloxy". or

"heteroaryl alkyl") - a 5-10 membered aromatic ring system in which one or more rings contain

one or more heieroatoms selected from the group consisting of N. O or S. such as. but not

limited, to pyrrole, pyrazole. furan, thiophene. quinolinc. isoquinolinc. quinazolinyl. pyridine.

15 pyrimidinc, oxazole, thiazolc. thiadiazolc, triazole, imidazole, or benzimidazolc.

• "heterocyclic" (on its own or in any combination, such as "hctcrocyclicalkyl") - a

saturated or partially unsaturated 4- 10 membered ring system in which one or more rings

contain one or more heieroatoms selected from the group consisting of N. O, or S: such as. but

not limited to. pyrrolidine, piperidinc, pipcrazinc. morpholinc, letrahydropyran. or

20 imidazolidine.

• The term "arylalkyi" or "heteroarylalkyl" or "hctcrocyclicalkyl" is used herein to

mean C|. |o alkyl. as defined above, attached to an aryl. heteroaryl or heterocyclic moiety, as

also defined herein, unless otherwise indicated.

• "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "into" rclcrs to the

25 sulfide, and the term "sulfonyl" refers to ihe fully oxidized S(0)2 moiety.

• The term "wherein two R( moieties (or two Y moieties) may together form a 5 or 6

membered unsaturated ring" is used herein to mean the formation of a napthylcne ring system

or a phenyl moiety having attached a 6 membered partially unsaturated ring such as a C6

cycloalkcnyl. i.e hcxenc, or a C5 cyloalkenyl moiciy. cyclopcmene

30

The compounds of Formula (1). (la), fib), (lc). (II) and (III) may be obtained by

applying synthetic procedures, some of which arc illustrated in the Schemes below. The

synthesis provided for in these Schemes is applicable for the producing compounds of Formula

(1). da). (II) and (III) having a variety ol different R. Rj. and Ar groups which are reacted.

35 employing optional substituenis which are suitably protected, to achieve compatibility with the

reactions outlined herein. Subsequent deprotcetion. in those cases, then affords compounds of

the nature generally disclosed. Once the urea nucleus has been established, further compounds
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of ihcsc formulas may be prepared by applying standard techniques lor functional group

intcrconversion, well known in the an. While the schemes arc shown with compounds only of

Formula (I) this is merely for illustration purposes only.

Scheme 1

RsNH2 , OH, C02H, SH aJPhNCO

5 NHS02R

Ortho substituted phenyl ureas shown in 2-scheme j may be prepared by standard

conditions involving the condensation of commercially available ortho substituted

aniIine(AJdrich Chemical Co., Milwaukee, Wi) with the commercially available opiionaJly

10 substituted aryl isocyanatc (Aldrich Chemical Co., Milwaukee, Wi) in an aprotic solvent

(DMF, toluene). When the 1 -(RS02NH)2-(NH2)Ph is not commercially available it can be

made by treating the commercially available RSO2CI with the cooresponding 2-phenylene

diamine in the presence of an base like methyl amine or NaH in an aprotic solvent (like

methylene chloride or DMF).

15

$<="eme Z

o*-^ cx> a:
2 4 5

R--OH. NH2 .
NHS02R

a >HN03- 23 °C b >SnCI2- E,OH

If the desired 2-substiiutcd aniline 5-schemc 2 . is not commercially available the

corresponding nitro compound can be prepared from 3-scheme 2 . under standard nitration

20 conditions (using HNCh or BF4NO3) at 23 °C. The nitro compound is then reduced to the

corresponding aniline using SnCh in EtOH(or alternately H2/Pd or LiAlHi)-
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Scheme 3

£ Z fi

a)NH4 SCN. Br2
b)NaOH EtOH

If ihc desired 2-amino bcnzcncihiol 8-schcmc ? is not commercially available ii can be

synthesized by reaction of the phenyl aniline with the thiocyanaie anion in the presence of an

oxidantflikc bromine) to produce the 2-amino benzthiazole 7-scheme 3 . This thiazole can then

be hydrolyzed to the desired 2-amino benzencthiol 8-scheme 3 with a strong base like NaOH in

a protic solvent (i.e.. EtOH).

a)TBSCl, imid, DMF b)i)CICXCI. NaHC03 .
ii)PhNH2 c)Et3N*HF. CH3CN

In the case where the ihioisocyanatc or phenyl isocyanate is not commercially

available, the thiourea or urea 1 1 -scheme 4 may be prepared from the commercially available

onho substituted aniline This compound is first protected with a protecting group (ten-butyl

dimethyl silyl or benzyl ) by conditions well known in the arKsec Greene. T Protecting

Groups in Orpanic Synthesis. Wiley&Sons. New York. 1981). This protected aniline is then

reacted, in the presence of a base(likc trieihyl amine or sodium bicarbonate), with either

thiophosgene or a solution of phosgene in an aprotic solvent (ie. DMF. toluene), followed by

aniline to produce the protected thiourea or urea respective! y. The corresponding urea or

thiourea is then dcprotcctcd. using conditions standard in the an. to form the desired thiourea

or urea 1
1 -scheme 4.
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Scheme ?

12

*C02H

a. b

a)(PhO)2PON3,Et3N b)PhXNH2
X=OH, NHS02R, SH

Alternately the urea can be formed using a Curtius rearrangement from the

corresponding aromatic or ihiophene carhoxylic acid 12-scheme 5 . The carboxyiic acid is

submitted to standard Curtius conditions ((PhOfePONv £13N or C1COCOC1 followed by

5 NaNjO and the intermediate isocyanate is trapped by an appropriately substituted aniline.

Pharmaceutical^ acceptable salts of compounds of Formula (I) may be obtained in

known manner, for example by treatment thereof with an appropriate amount of acid or base in

the presence of a suitable solvent

Another aspect of the present invention is the novel synthesis of cyano nitrophenol

intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I)

cyanide have been published. However, no examples of an aryl ring with a hydroxy group

present were mentioned. Several attempts to obtain a cyano phenol moiety with published

1 5 results failed. Using known conditions of elevated temperatures, greater than 170"C. such as

from 180 to 210' did not yield displacment of the halogen to a cyano moiety. Standard bases,

such as DMF and pyridine further provided no desired product intermediates such as 2-

amtno-.S-iluorophenol. 2-nitro-5-fluorophenol, 2-nitro-5-meihyl-6-bromophenol were tried

with a change of halogens, from fluorine to chlorine to bromine, and with use of copper (0

20 cyanide. The use of a bromine derivative, such as 2-nitro-5-methyl-6-bromophenol . with

dimcihylformamidc and using triethylaminc with a catalytic amount of dimethylamino pyridine

and copper (I) cyanide ai reduced temperatures,, i.e. <1(K)"C. preferably 60 to aboul HO C lor

reduced times from sirandarized procedures, i.e., < 18 hours, preferahly about 4 to 6 hours

yielded the desired products.

25 Therefore one aspect of the invention is to a process lor producing a cyano phenol

derivative of the formula:

10
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OH

R wherein R
i
is as delincd for Formula (I) above, which mclhod

comprises reacting a compound of the formula:
OH

R| wherein X is haJogen wilh copper fl) cyanide. dimeihylJormamide.

triethylamine and a cataJyiic amount of dimethylamino pyridine. Preferably, the process is run

5 at reduced temperatures of about 60 to about 80*C. Preferably X is bromine.

In the Examples, all temperatures are in degrees Centigrade (°C). Mass spectra were

performed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise

indicated. 1 H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4(H)MHz

10 using a Broker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc:

s=singleu d=doub!et, t=triplet, q=quartet, m=multiplei and br indicates a broad signal. Sat.

indicates a saturated solution, equiv. indicates the proportion of a molar pquivalem of reagent

relative to the principal reactam.

Flash chromatography is run over Merck Silica gel 60 (230 - 400 mesh).

15

SYNTHETIC EXAMPLES
The invention will now be described by reference to the following examples which arc

merely illustrative and are not to be construed as a limitation of the scope of the present

invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the

20 highest available purity and all reactions are run under anhydrous conditions in an argon

atmosphere unless otherwise indicated.

General Method A: Synthesis of N, N'- phenyl urea To a solution of substituted

phenyl isocyanate (1.0 equiv.) in toluene (5 miliLitcrs (hereinafter "mL")) the corresponding

25 aniline ( 1 .0 equiy.) was added. The reaction mixture was stirred at about X0°C until complete

{24-48 hours (hereinafter "hrs" or "h")). then cooled to room temperature. The purifications,

yields and spectral characteristics for each individual compound are listed below

General Method B: Synthesis of N, N'- phenyl urea To a solution of phenyl

30 isocyanate (1.0 equiv.) in dimethyl formamidc ( ImL) the corresponding aniline ( 1 .0 equiv.)

was added. The reaction mixture was stirred at about 80°C until complete (24-48 hoursi. then
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the solvent was removed under vacuum. The purifications, yields and spectra] characteristics

/or each individuaJ compound arc listed below.

General Method CtSynthesis of sulfonamide The ortho substituted aniline ( 1 equiv.).

5 triethyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in

methylene chloride and allowed to stir at about 23
nC until complete ( 1 2-36 h ). The reaction

mixture was partitioned between water and methylene chloride. The organic layer was

separated and dried over magnesium sulfate, filtered and concentrated in vacuo. The

purifications of each compound are listed below.

10

Example 1

preparation of N-f2-Hvdroxv-4-rmethoxvcarhonvl)nhenvll-N -nhenvl urea

N-[2-Hydroxy-4-(methoxycarbonyl)phenyl]-N-phenyl urea was prepared from

methyl-4-amino-3-hydroxybenzoate (200 mg, 1.19 mmol) and phenyl isocyanate f I . 19 mninl

)

15 according to the procedure noted above in General Method A. The product was purified by

precipitation from toluene, and Tillering, to afford the titled compound (309 mg. 909c). mp:

188.4-188.8°C: »H NMR (CD3OD/CDCI3); 5 8.15 (d, 1H. J = 8.25 Hz). 7.70 (s, 1H). 7.51

(d, 1H, J = 8.25 Hz), 7.43 (d, 2H. J = 8.25 Hz). 7.30 (t, 2H, J = 8.25 Hz), 7.01 <i, !H, J =

8.25 Hz), 3.87 (s, 3H); EI-MS m/z 286 (M+H)+ ; Anal. (ClsHmN204 ) C. H, N.

20

Example ?

Preparation of N-[5-nuro-2-hv^rpCThenyll-N
,

"PhcnYl urea

The N-|5-nitro-2-hydroxyphenyl|-N'-phenyl urea was prepared from the 5-niiro 2-

hydroxy aniline and phenyl isocyanate according to the procedure in General Method A. The

25 product was purified by precipitation from toluene and filtering to afford the titled compound

(100 mg. 30<?< ). 1H NMR (CD3OD): 6 9.48 <s. 1H. NHK 9.07 (d. J = 1 .56 Hz, NH). K.55

(s, 1H), 7.80 (dd. 1H, J = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. J = 6.25 Hz). 7.30 u. 2H.

J = 6.25 Hz), 7.01 (m. 2H). EI-MS m/z 273 (M+H)+ .

30 Example ?

Preparation of 3-hvdroxv-4-/ffnhcnvlamimi>carhonvllamin(Whcnz;imido

a)Prcparation of 0.67 Molar (hereinafter "M rt

l Stock Solutions of Aluminum Amide Reagents

To a suspension of the appropriate hydrochloride (0.02 mole (hereinafter "mol")t in tin

toluene (20 mL) at about ()°C was slowly added a solution of (2M. 10 mL) of irimcihyl

35 aluminum in toluene. Alter the addition was complete, the reaction mixture was allowed to

warm to room temperature and was stirred for about 1-2 hours until gas evolution has ceased

blPreparauon of 3-hvdroxv-4-{| (phenylaminoicarhonyl (amino (benzamide
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To a solution of the N-[2-hydroxy-4-(mcthoxycarbony])phcnyl|-N'-phenyl urea (60

miligram (hereinafter "mg"), 0.2 mmol) in toluene (2 mLj was added aluminum amide reagent

(0.9 mL, 0.67M). The reaction mixture was stirred at reflux for about 12 hours. The reaction

mixture was cooled to room temperature and was carefully quenched with 5% HC1. The

5 organic layer was separated and the aqueous layer was extracted three times with ethyl acetate.

The organic extracts were combined, dried over MgSC>4, filtered and concentrated under

reduced pressure. Chromatography of the resulting solid on silica gel (ethyl acetate) gave the

desired amide (28mg,497r). mp: 106.8- 107. 1 °C: 'H NMR (CD3OD/CDCI3): 6 7.98 (d, 1H.

J = 8.25 Hz), 7.35 (d, 2H, J = 8.25 Hz), 7.30 (d, 2H, J = 8.25 Hz). 7. 17 (l, 2H. J = 8.25

10 Hz). 6.91 (I. 1H, J = 8.25 Hz); EI-MS m/z 271 (M+H)+
: Anal. (CuHnNjOj) C. H. N.

Example 4

Preparation of N^-hvdroxv^nuorophenvn-N'-phenvl urea

a)Preparation of 2-amino-5-fluoro phenol

15 A mixture of 5-fluoro-2-nitrophcnol (5<K) mg, 3. 18 mmol) and tin (II) chloride (.1.76

g, 9.2 mmol) in ethanol (10 mL) was heated at 80°C under argon. After 30 min. the starling

material had disappeared and the solution was allowed to cool down and then poured into ice.

The pH was made slightly basic (pH 7-8), by addition of 5% aqueous .sodium bicarbonate,

before being extracted with ethyl acetate. The organic phase was washed with brine, dried over

20 MgS04 and filtered. Evaporation of the solvent gave the title compound(335 mg, 83%). 'H

NMR (CD^OD/CDCb): 5 6.6 (m. IH), 6.38 (dd. IH, J = 8.3 Hz and .1 = 2.8 Hz). 6.29 (m.

1H).

b)Prcparation of N-(2-hydroxy-4-nuorophcnyl)-N'-phcnvl urea

N-(2-Hydroxy-4-nuorophcnyl>-N'-phcnyl urea was prepared from 2-amino-5-fluoro

25 phenol (2(X> mg. 1.57 mmol) and phenyl isocyanatc according to the procedure in GencraJ

Method A. The product was purified by precipitation from toluene and filtering to afford the

titled compound {352 me. 91 9f). mp: 195.5- I95.7°C: 'H NMR (CDiOD/CDCIO: 5 7.70 <m.

IH), 7.3 (d. 2H. J = 8.25 Hz). 7.15 tl. 2H. J = 8.25 Hz). 6.89 ti. IH. J = 8.25 Hz). 6.50 -

6.38 (m. 2H): EI-MS m/z 246 (M+H)+
: Anal. (C|iH| 1N2O2 F) C\ H. N

30

Example. t
5

Preparation of 2-f liphcnvlaminolcarhonvllaminoHhiophcnol

2-{|{Phenylamino)carhonyl|;iniino}thiophcnol was prepared from 2-aminothiophenol

(200 mg. 1.6 mmol) and phenyl isocyanatc according to the procedure in General Method A

35 The product was purified by precipitation from toluene and filtering to afford the tilled

compound (330 mg. 85 </r). mp: I94.5°C; 'H NMR (CD^OD/CDCh): 8 7.48 - 7.26 <m. 4H).

7.25 - 7.10 <m. 3H). 7.04 - 6.79 im. 2H); EI-MS m/z 244 <M+Hr : Anal. (CnH^NNOS) C.

H. N.



WO' ' " .:*AS7
PCT/US96/02260

- 35 -

Sample, ft

Preparation of N-(2-Carhoxv-4-hvdroxvphcnvlVN'-phcnvl urea

N-(2-Carboxy-4-hydroxyphenyl)-N'-phcny) urea was prepared from 2-amino-5-

5 hydroxy benzoic acid ( I g, 6.53 mmol) according to the procedure in General Method B. The

reaction mixture was partitioned between ethyl acetate and water. The organic phase was

washed with brine, dried over MgSCX* and filtered. Removal of solvent under reduced pressure

and chromatography of the resulting solid on silica gel fhcxane : ethyl acetate, 1:1 to lOOffr

ethyl acetate) gave the titled compound (1.5 g. X4* ). lH NMR (CDjOD/CDCh): $ 8.36 (d.

!() 1H, J = 8.25 Hz), 7.63 (m. 4H>, 7.48 (l, 2H. J = 8.25 Hz). 7.20 (m. 1 H): El-MS m/z 272

(M+H)+: Anal. (C14H12N2O4) C H, N.

Example 7

Preparation of N - f2 - hydroxy - 4- (trifluoromeirivn phenvll - N' - phenyl urea

! 5 a)Preparation of 2-nitro-5-trinuoromethylphenol

2-Nitro-5-trifluoromethylphenol was prepared by adding concentrated HNO3 (6 mL)

drop-wise to a.oc,a-irifluoro-m-cresol (5g, 30.8 mmol) at room temperature. After the

addition was complete the reaction was quenched with saturated ammonium acetate and

extracted with EtOAc. The organic was separated, dried over sodium sulfate and filtered.

20 Concentration of the solution in vacuo afforded an oil which was purified by column

chromatography (gradient 1(K)# hexane to 509* EtOAc/hexanes) to afford the titled compound

as an oilfl.7 g. 27'*). 1H NMR (CDCh): 10.6 (s. IH. OH). 8.26(d. IH. J =7.8 Hz).

7.45(s> JH. arom). 7.26(d, IH. J= 7.8 Hz)

b)Prcparalion of 2-arnim>-5-triJluoromethylphenol

25 2-Amino-5-trifluoromclhylphenol was prepared by treating 2-nitm-5-

triJluoromcihylphenoJ (500 mg. 2.4] mmol) with a solution of SnCb(3.5c. mmol) in EtOH ui

23 °C for I2h. The mixture was concentrated 10 50 mL and adjusted to pH 7 using saturated

.sodium bicarbonate. The reaction mixture was partitioned between H20and EtOAc. The

aqueous layer was separated and extracted with EtOAc. The combined organic extracts were

30 dried over sodium sulfate, filtered and concentrated in vacuo. The resulting colorless oil(370

mg. 8-79F ) was used without further purification. IH NMR (CDCh): 7.6 is. IH). 7.39(d.

IH. .1 = 8.5 Hz). 7.0X(d. IH. J= 8.5 Hz)

c) Prcparaiion of N - |2 - hydroxy - 4- (trifluommcihylt phenyl) - N' - phenyl urea

N - [2 - Hydroxy - 4- (trilluoromcthyl) phenyl
|

* N" - phenyl urea was prepared from

35 2-amino-5-trifluoromcihylphenol ( 1 50 mg. 1 .09 mmol ) and phenyl isoeyanaict 1 .09 mmol

)

according to the procedure in General method A. The product was purified by precipitation

from methylene chloride and filtering to afford the titled compound ( 230 mg. 87^ ). mp: D
C:

IH NMR (DMSO-df,): 8 9.45 (s. IH. NH). 8.50 1s. IH. NH). 8.31 (d. IH. J = 10.0 Hz).
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7.45 (d. 2H, J = KM) Hz). 7.29 (t, 2H. J = 6.67 Hz), 7.10 (m. 2H). 6.99 (t. 1H, J = 6.67

Hz). EI-MS m/z 2% <M+
). Anal. (C14H1 1N2O2FOC. H, N.

Example 8

5 Preparation of N-f2-hvdroxv-4-nitroDhenvn-N
,

-f2-hvdroxv-4-nitrophenvn urea

a)Prcparaiion of2-(^r/-butyldimeihylsi]yloxy)-4-nitroaniline

To a solution of 2-amino-5-nitrophcnol (1 g, 6.49 mmol) and imidazole (0.88 g. 12.3

mmol) in DMF (ISmL), tert -butyldimeihylsilyl chloride (II.2 mL. 64.9 mmol) was added.

10 The resulting mixture was allowed to sur at 23°C for 48 hours. The reaction mixture was

partitioned between 0. 1 % HC1 and ethyl acetate. The combined organic phase was washed

with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and

chromatography of the resulting oil on silica gel (hexane : ethyl acetate: 5:1) gave the titled

compound (1.7 g, 98 9c). »H NMR (CDCh): 8 7.78 (dd, 1H, J = 6.7 Hz and J = 2.7 Hz).

15 7.61 (d, 1H, J = 2.7 Hz). 6.7 (d. 1H, J = 8.8 Hz). 1.0 (s, 9H). 0.28 (s. 6H).

b)Preparation of N-[(2-/fT/-butyldimethylsilyloxy)-4-nitrophenyI]-N'-I(2-ten-

bmyldimeihylsiloxy)-4- nitrophenyll urea

To a solution of 2-(tcrt-butyldimethylsilyloxy)-4-nitroaniline(2(K) mg, 0.75 mmol) in

toluene ( 10 mL) tricihylaminc (0. 13 mL. 1.64 mmol) and triphosgenc (88.4 mg. 0.3 mmol)

20 were added. The reaction mixture was stirred at 70°C for 2 hours, .then cooled to room

temperature. Then more 2-Uert -nuiyldimeihylsilyloxy)-4-nitroanilinc (2(X) mg, 0.75 mmol)

was added. The resulting mixture was allowed to stir at ?0°C for 48 hours then cooled to room

temperature. The reaction mixture was partitioned between water and ethyl acetate. The

combined organic phase was washed with brine, dried over MgSOa and filtered. Removal ol

25 solvent at reduced pressure and chromatography of the resultingoil on silica gel (hexanc : ethyl

acetate. 10:1) gave the titled compound(I30 mg. 31*). 'H NMR (CDCh): 6 8.36 <d. 2H. .1 =

8 3 Hz). 7.90 tdd. 2H. J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.8 Hz). 7.22 (s. 2H).

1.02 ts. 18H). 0.35 (s. I2H).

c)Prcparation of N-(2-Hydroxy-4-nitrophcnyl)-N
,

-(2-hydroxy-4-nitrophcnyl) urea

30 To a solution of N-|(2-icri-butyldimethylsilyloxy)-4-niirophcnyl]-N
,

-|(2-ien-

buiyldimcthylsih loxy)-4- nitrophcnyl) urca(50 mg. 0.08V mmol) in THF (2 mL).

leirabmylammonuini fluoride { i M. 0.09 niL. 0.089 mmol) was added at 0°C. The reaction

mixture was stirred ai 23°C. After I hour, the starting material had disappeared. The reaction

mixture was partitioned between water and ethyl acetate. The combined organic phase was

35 dried over MgSOa and filtered. Removal of solvent at reduced pressure and chromatography ol

the resulting oil on silica ycl (hexanc : ethyl acetate; 1:1 to 100* ethyl acetate) gave the tilled

compound(24 mg. 81^ ). »H NMR (CD^OD/CDCh): 5 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd.
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2H, J = 8.25 Hz and J = 2.06 Hz). 7.7 (d, 2H, J = 2.06 Hz). EI-MS m/z 334 fM+H) +
. Anal.

(CnH,oN407)C H, N.

Example 9

5 Preparation of N-r2-hvdroxv>4-nitroDhenvI)-N
,

-nhenvl-thiourea

a)Prcparaiion of N-(2-Lcn-butyldimethysi]y]oxy-4-nitrophenyI)-N-phcnyI-thiourea

N-(2-icn-Buiyldimeihysi]yIoxy-4-niirophenyl)-N'-pheny}-ihiourca was prepared by

treating a biphasic solution of 2-ten-butyldimethysilyioxy-4-niiroanilinef80 mg, 0.308 mmol)

and NaHCCK in CHC1 ?:H20(2.5: 1. 7mL) with thiophosgene at 0°C The solution was allowed
1

10 to warm to 23°C and the reaction was continued overnight. The CHCI3 layer was separated

and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was

dissolved in toluene and treated with aniline (100 uL) at 23 °C for 12 h. The reaction mixture

was concentrated and the residue was purified by flash chromatography (10% EtOAc/hexanes)

to afford the tilled compound as a yellow solid (120.8 mg, 98%) mp: 144-1450
C: JH NMR

15 (CD3OD/CDCI3): 6 8.65 (d, IH, J = 10.0 Hz), 7.58 (d, IH, J = 10.0 Hz). 7.47 (d. IH, J =

1.25 Hz). 7.26 (m, 4H), 7. 10 (m. IH).

b)Prcparaiion of N-(2-hydroxy-4-niirophenyl)-N
,

-phenyl-uiiourea

N-(2-Hydroxy-4-nitrophenyI)-N'-phenyl-2-lhiourea was prepared by treating a

solution of N-(2-teri-butyldimethysilyloxy-4-nitrophenyl)-N
,

-phenyI-thiourea ( 1 00 mg, 0.248

20 mmol) in CH3CN (I mL) with E»^N»HF(100uL, 0.62 mmol) in acetonitrile for 10 minutes at

23°C. The solution was concentrated and flushed through a silica plug with EtOAc to afford

the desired compound as an orange solid (55 mg, 77%).

mp: U4-145°C: 1H NMR (CD3OD/CDCI3): 8 8.65 (d. IH, J = 10.0 Hz). 7.58 <d. IH. J =

10.0 Hz), 7.47 (d, IH. J = 1.25 Hz), 7.26 (m. 4H). 7.10 (m. IH).

25

Example 10

Preparation of N-(4- nilro 2-(r)henvlsulfonvlamino)phenvn-M'-phenvl urea

a) Preparation of 4-nitro 2-<phcnyIsulfonylamino) aniline

A solution of 4-nitro 1.2-phcnylcnc diaminef 1 .53 g. 1O.0 mmol) in DMF was treated

30 with phenyl suilonvl chloridef 1 .76 g. 1 0.0 mmol > and methyl aminef 1 .0 1 g > in DMF for 1 2 h

at 23 "C. The reaction mixture was partitioned between saturated NH 4CI and methylene

chloride. The organic layer was dried over sodium sulfate, filtered and concentrated //; vacuo.

The resulting solid was recrystallizcd fElOH) to afford desired (0.275 g. *)% ).

l

H

NMR(DMSO) 9.5ls. IH. hi). 7.83 (dd, IH. J=I0 Hz. 2 Hz). 7.74(d. 2H. J=8 Hz). 7.76U.

'

35 IH. .1=8 Hz). 7.56(1. 2H. .1=8 Hz). 7.55(d.IH. J=2Hz). 6.79 (d. IH. J=8Hz). 6.5(s. 2H.

br)

b)Preparation of N-M- nitro 2-lphenylsulfonylamino)phenyl)-N'-phcnyl urea
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N-(4-Niiro 2-(phcnylsulfonylamino)phenyl)-N'-phenyl urea was prepared trom 4-

nitro 2-(phcnylsulfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A.

The reaction was cooled and then partitioned between saturated ammonium chloride and 9:

1

methylene chloride and methanol. The organic phase was dried over magnesium sulfate.

5 filtered and concentrated in vacuo. The residue was purified by column chromatography (ethyl

acetate/hexanes) to afford desired(30.8 mg, 26%). EI-MS m/z 4I3(M+H)*

Example 1

1

Preparation of N-(2-hvdmxv-5-nitronhenvn-N'-(3-methoxv-2-thienvnurea

10 a)Preparation of 3-methoxy-2-lhienylcarboxlic acid

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmol) in ether (20 mL) at -78"C.

butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred at -78°C lor I

hour, then it was warmed to 0°C for 3 hours. After to recooling -78**C the reaction mixture

was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture

of ice (10 g) to which cone. HC1 (24 mL) had been added. The product was purified by

precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)*.

b)Preparation of N-(2-hydroxy-5-nitrophenyI)-N
,

-(3-methoxy-2-thicnyl Hirea

To a solution of 3-methoxy-2-lhiophene carboxylic acid (200 mg. 1.27 mmol) in

20 benzene, (PhOjPON* (0.33 mL), 2-amino-4-nitrophenol (195.7 mg. 1.27 mmol) and

triethyJamine (1.1 equiv.. 0.25 mL) were added. The reaction mixture was stirred at refiux

overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The

organic layer was separated and the aqueous layer was extracted three times with ethyl acetate

The organic extracts were combined, dried over MgS04. filtered and concentrated under

25 reduced pressure. Chromatography of the resulting solid on silica gel (hcxanerethyl

acetate: 1:1) gave a solid product ( 1 60 mg. 4 1 % ). mp: 1 72.6- 1 73.0°C: 1 H NMR
(CDjOD/CDCb): 8 8.96 (d. 1 H, J = 2.5 Hz). 7.74 fdd. 1H. J =5.0 Hz and J = 1.25 H/i.

6.82 fd. 1H. J =7.5 Hz). 6.76 (s. 2H). 3.80 (s. 3H): EI-MS m/z 309 fM+H)+
: Anal.'

<Ci2Hi]N 30.sS)C H. N.

30

Example 1?

Preparation nf N-f2-hvdroxv-4-nitrophcnvn-N'-Q-mcthoxv-2-thicnvliurea

To a solution of 3-mcthoxy-2-thiophenc carboxylic acid (example 1 1 a. 200 mg. 1
.2"

mmol) in toluene. fPhOtePONj (0.33 mL) and iriclhylamine (1.1 equiw. 0.25 mL) were

35 added. The reaction mixture was stirred at 70°C for 2 hours and cooled down to room

temperature then 2-amino-5-nitrophenol was added. The reaction mixture was stirred at 70°C

overnight. The reaction mixture was partitioned between 5%. citric acid and ethyl acetate. The

organic layer was separated and the aqueous layer was extracted three limes with ethyl acetate
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The organic extracis were combined, dried over MgSCU, filtered and conceniraied under

reduced pressure. Chromatography of the resulting solid on silica gel (hexanc.ethyl

acciaic:l:l) gave the product (190 mg. 48%). >H NMR (CD^OD/CDCh): 8 8.38 (d. IH. J =

5.0 Hz). 7.85 (dd. IH, J = 5.0 Hz and J = 1.25 Hz), 7.76 (d. IH, J = 2.5 Hz). 6.9 (s, 2H).

5 3.95 (s, 3H): EI-MS m/z 309 <M+H)+ : AnaJ. (C 12H 1
1 N3O5S) C, H, N.

Example 13

Preparation of N-a-hvdroxv.4-nitronhenvl)-N
,

-(3-methoxvphenvnurca

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-mcthoxyphenyl)urea was prepared from 2-

hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-melhoxy phenyl isocyanaie(l.() mmol)

K) according to the procedure in General Method B. The product was purified by dilution with

methylene chloride and precipitation with hexancs. Filtering afforded the title compound (140

mg, 46%). EI-MS m/z 302(M-H) -

Example 14

15 Preparation of M-r2-hvdroxv-4-nitrophenvl)>N'-(2-methoxvnhenvnurea

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-methoxyphenyl)urea was prepared from 2-

hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 2-methoxy phenyl isocyanatefl mmol.)

according to the procedure in General Method B. The product was purified by dilution with

methylene chloride and precipitation with hexanes. Filtering afforded the utJe compound (82

20 mg,27tf). EI-MS m/z 302(M-H)"

Example, 1?

Preparation of N-Q-hvdroxv^-nitronhenvn-N'-O-trilluoromethvlnhcnvl lurca

N-(2-Hvdroxy-4-nitrophenyl)-N
,

-(3-methoxyphenyl)urca was prepared from 2-

25 hydroxy 4-nitro aniline (154 mg. 1 .0 mmol) and 3-lrifluoromethyl phenyl isocyanaie ( I mmol)

according to the procedure in General Method B. The product was purified by dilution with

methylene chloride and precipitation with hcxanes. Filtering afforded the title compound (180

mg.52'*). EI-MS m/z 342(M+H) +

Example 1ft

30 Preparation o f N-f2-hvdroxv-4-nitrophenvn-N'-f2-trinuoromethvlphenvl)urea

N-f2-Hydroxy-4-niirophenyn-N'-(2-trinuoromcthylphenyl)urca was prepared from 2-

hydroxy 4-nitro aniline (154 mg. 1 .0 mmol) and 2-trinuoromcthyl phenyl isocyanaic f 1.0

mmol) according to die procedure in General Method B. The product was purified by dilution

with methylene chloride and precipitation with hexanes. Filtering afforded the title compound

35 (180mg.52'/n. EI-MS m/z 342CM+H) +

Example 17

Preparation of N-f :-hvdroxv-4-nitrophenvn-N -f4-trinuort>methvlphenvnurp^
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N-(2-Hydroxy-4-niirophenyl)-N
,

-(4-irilluoromeihylphcnyl)urca was prepared from 2-

hydroxy 4-nitro aniline ( 1 54 mg, 1 .0 mmol) and 4-trifluoromcihyl phenyl isocyanaic ( 1 .0

mmol) according to the procedure in General Method B. The product was purified by dilution

with methylene chloride and precipitation with hexanes. Filtering afforded the title compound

5 (II 1 mg, 329c). EI-MS m/z 340(M-H)*

Example IP

Preparation of N-f2-hvdroxv-4-nitronhenvl VN'-Q-hrnmonhenvhurea

N-(2-Hydroxy-4-nitrophenyI)-N'-(2-bromophenyl)urea was prepared from 2-hydroxy

4-nitro aniline (5(X) mg, 3.24 mmol) and 2-bromophenyl isocyanatc (3.24 mmol) according to

1 0 the procedure in General Method B. The product was purified by dilution with methylene

chloride and precipitation with hexanes. Filtering afforded the title compound(53(> nig. 41CZ ).

EI-MS m/z 350CM-H)
-

Example \9

15 Preparation of N-f2-hvdroxv-4-nitrophenvn-N'-(3-hromophenvnurea

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-bromo phenyDurea was prepared from 2-hydroxy

4-nitro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl isocyanate (3.24 mmoDaccording in

the procedure in General Method B. The product was purified by dilution with methylene

chloride and precipitation with hexanes. Filtering afforded the title compound(0.96g. K7^ ).

20 EI-MS m/z 350(M-H) -

Example2Q

Preparation of N-f2-hvdroxv-4-nitronhenvn-N
,

-f4-hrom(iphcnvnurea

N-(2-Hydroxy-4-nurophcnyl)-N'-{4-bromo phenyDurea was prepared Irom 2-hydnm

25 4-nitro aniline (5(K) mg, 3.24 mmol) and 4-bromo phenyl isocyanaic (3.24 mmol) according m

the procedure in General Method B. The product was purified by dilution with methylene

chloride and precipitation with hexanes. Filtering afforded the title compound(0.4l g. 37 f# }.

EI-MS m/z 352(M+H) +

30 EXCTP)g2l

Prenaration of N-r2-hvdroxv-4-nilronhenvlVN
,

-f2-nhen'vlphenvl)urca

N-(2-Hydroxy-4-niirophcnyl)-N
,

-(2-phenylphenyhurea was prepared from 2-hyUrox\

4-niiro aniline (500 mg. 3.24 mmol) and 2-phcnyl phony] isocyanaic (3.24 mmol i according

to the procedure in General Method B. The product was purified by dilution with methylene

35 chloride and precipitation with hexanes. Filtering afforded the title compound(0.22 g. WA ).

EI-MS m/z 350(M+H) +

Examnb 17
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Preparation of N-r2-hvdrnxv-4>niirophenvh-N'-( 1-nanhthvhurea

N-(2-Hydroxy-4-niirophenyl)-N'-(l-naphthyl)urea was prepared from 2-hydroxy 4-

niiro aniline (5(K) mg, 3.24 mmol) and 1-naphlhyl isocyanatc (3.24 mmol) according to the

procedure in General Method B. The product precipitated from methylene chloride and filtered.

5 The resulting solid was titruated with 1 :3 irieihyl amine:methylene chloride. The fiiteraic was

concentrated in vacuo. The resulting residue was dissolved in methylene chloride and treated

with IN HC1 in water. The desired product precipitated from solution and was collected by

filtration(0J lg
;
10%). El-MS m/z 324(M+H) +

io Example 23

Preparation of N-f2-hvdroxv-4-nitrophenvl)-N'-(2-nitroDhenvnurea

N-(2-Hydroxy-4-niirophenyI)-N'-(2-nitro phenyl)urea was prepared from 2-hydroxy

4-nitro aniline (500 mg, 3.24 mmol) and 2-nitro phenyl isocyanatc (3.24 mmol) according to

the procedure in General Method B. The product was purified by dilution with methylene

1 5 chloride and precipitation with hexanes. Filtering afforded the title compound{0.44 g. 44 c
7r J.

EI-MS m/z319(M+H) +

Example 24

Preparation of N^2-hvdroxv-4-nitrophenvn-N
,

-f2-fluorophenvl>urea

20 N-(2-Hydroxy-4-nitrophenyi)-N
,

-(2-fluorophenyl)urea was prepared from 2-hydroxy

4-nitro aniline (500 mg, 3.24 mmol) and 2-fluoro phenyl isocyanatc (3.24 mmol) according to

the procedure in General Method B. The product was purified by dilution with methylene

chloride and precipitation with hexanes. Filtering afforded the title compound(0.5v g. 3 \

c
/< ).

EI-MS m/z 292(M-t-H) +

25 Example 2?

Preparation of N.(2-hvdroxv-4-nitrophenvl)-N'-(2.6-dinu()rophcnvl)urLM

N-(2-Hydroxy-4-nitrophenyl)-N
,

-(2.6-dinuorophcnyl)urea was prepared from 2-

hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2.6-diHuorn phenyl isncyanaie(3.24 mmol;

according to the procedure in General Method B. The product was purified by dilution with .

30 methylene chloride and precipitation with hexanes. Filtering afforded the title cnmpound(0.9 1

g. 91*). EI-MS m//308(M-H)'

EXOTPlC-.y*

Preparation of N-f2-hvdroxv-4-niimnhenvh-N'^2-eihoxvnhenvlmrea

N-(2-Hydroxy-4-niiropheny])-N'-(2-cih()xyphcnyl)urca was prepared from 2-hydmx\

35 4-nitro aniline (500 mg. 3.24 mmol) and 2-cthoxy phenyl isocyanatc (3.24 mmol) according

to the procedure in General Method B. The product was purified by dilution with methylene

chloride and precipitation with hexanes. Filtering afforded the title compound(0.K4 g. H I VP i.

El-MS m/z3)X(M+H) +
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Example 27

Preparation of N-(2-hvdn>xv-4>nitrophcnvl)-N'-f2-ethvlphenvhurca

N-(2-Hydroxy-4-nitrophenyl)-NV2-cthylphenyl)urca was prepared from 2-hydroxy 4-

niiro aniline (500 mg, 3.24 mmol) and 2-cthyl phenyl isocyanatc (3.24 mmol) according to the

5 procedure in General Method B. The product was purified by dilution with methylene chloride

and precipitation with hexanes. Filtering afforded the title compoundf0.44 g, 43%). EI-MS m/z

302(M+H) +

Exarnple 28

ID Preparation of N-(2-hvdroxv-4-nitro nhenvn-N'-(2-trmuoromethoxvphenvl)urea

N-(2-Hydroxy-4-nilrophenyI)-N
,

-f2-trinuoromcihyloxyphenyl)urea was prepared from

2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trifluoromeihoxy phenyl isocyanate

(3.24 mmol) according to the procedure in General Method B. The product was purified by

dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title

1 5 compound(0.69 g. 60%). EI-MS m/z 358(M+H) +

Example 29

Synthesis of N-(2-hvdroxv-4-nitro nhenvl) N t

-f2-meihvlthio phenyl) urea

The urea was prepared from 2-hydroxy 4-niiro aniline (500 mg . 3.24 mmol) and 2-

20 melhylthio phenyl isocyanate(3.24 mmol) by general Method B. The product was purified by

dilution with methylene chloride and precipitation with hexanes. Filtering afforded the title

compound(0.63 g. 61%). EI-MS m/z 320(M+H) +

Example y>

25 Synthesis of N'-(2-hvdroxv-4-niim phenyl) N'-(2-ehloro ft-mcihvl phrnvl i urea

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2-

chioro 6-mcthyl phenyl isocyanate by general Method B. It was purified by dilution with

methylene chloride and precipitation with hcxanc. Filtering afforded the desired

compound(0.31 g. 29%). EI-MS m/z 322(M+H) +

30

Example 31

Synthesis of N-(2-hvdroxy-4-nitro nhenvl) N'-(2- methyl xulfoxyphcnvh urea

The urea was synthesized by treatment of N-( 2-hvdrox\ 4-nuro phenyl) N'-(2-mcihyl

thio phenyl) urea(cxample 28. KM) mg) with sodium pcriodatet l(H> nvs»i in t-buianol/waicr lor

35 12 hours at 23 "C. The product precipitated from the reaction mixiure(30 mg. 2Wr ). EI-MS

m/z 336(M+H> +

Example, 3?
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Syn^f-ffkof N-f2-hvdroxv 4-trif]uoromcthv] phenyl) N'-(2-hromo phcnylVuroa

The urea was prepared from 2-hydroxy 4-irifluoromethyl aniline<examplc 7a. 0. 17ig.

1 mmol) and 2-hromo phenyl isocyanaicO mmo!) by general Method B. Ii was purified by

dilution wilh methylene chloride and precipitation with hexanc. Filtering afforded the desired

5 compound(0.25 g, 54%). EI-MS m/z 375fM+H) +

Example 33

yynih^is of N-f2-hvdroxv 4-carhomcthoxv nhcnvl) N'-f2-hromo phenyl) urea

The urea was prepared from 2-hydroxy 4-carbomcthoxy aniline(O.I67 g. 1 mmol) and

10 2-bromo phenyl isocyanatef 1 mmol) by general Method B. U was purified by dilution with

methylene chloride and precipitation with hexanc. Filtering afforded the desired

compound(0.1 2 g, 33%). EI-MS m/z 363(M-H) -

Example 3*

15 Synthesis of N-f2-hvdroxv 4-trifiuoromethvI nhenvl) N'-f2-phenvI phenyl) urea

The urea was prepared from 2-hydroxy 4-trifluoromcthyl anilinetexample 7a, 0.171 g,

I mmol)) and 2-phenyl phenyl isocyanale by general Method B. It was purified by dilution

with methylene chloride and precipitation with hexanc. Filtering afforded the desired

compound{0.24 g, 64%). EI-MS m/z 373(M+H)
+

20

Example 3?

Synthesis of N-f2-hvdroxv 4-carhomcthoxv nhenvl) N*-f2-nhenv1 phenyl) urea

The urea was prepared from 2-hydroxy 4-carbomcthoxv anilincfO. 167 g. I mmol) and

2-phenyl phenyl isocyanaicO mmol) by general Method B. It was purified by dilution with

25 methylene chloride and precipitation with hcxane. Filtering afforded the desired

compoundfO.185 g. 5l)9< ). EI-MS m/z 363(M-H)
*

Example 36

Synthesis of N-f2-hvdmxv 4-nitro nhenvl) N'-(2.3-dichlom nhcnvl > urc.i The urea was

30 prepared from 2-hydroxy 4-nitro aniline(308 mg. 2 mmol i and 2.3-dichloro phenyl

isocyanatef 2 mmol) by general Method B. Ii was purified by dilution with methylene chloride

and precipitation wilh hcxane. Filtering afforded the title compound(0.5 g. 73 ). EI-MS m/z

342(M+H)
+

35 Examnle 37

Synthesis of N-f2-hvdroxv 4-nitro phenyl) N'-(2.4-dichloro phenyl) urea
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The urea was prepared from 2-hydroxy 4-nitro aniiine(308 mg. 2 mmol) and 2.4-

dichloro phenyl isocyanatc(2 mmol) by general Method B. It was purified by dilution with

methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.26

g.3K*Jn. EI-MSm/z 342 (M+H)
+

5

Example 38

Synthesis, of N-(?-hvtfroxy-4-nitn) phenyl) N'-(?-ch|orp phenyl) urea

The urea was prepared from 4-nitro 2-hydroxy aniline(3()8 mg. 2 mmol) and 2-chloro

phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with methylene

10 chloride and precipitation with hexane. Filtering afforded the title eompound(0.29 g. 47%).

EI-MSm/z 308(M+H)
+

Synthesis of N-(2-hvdroxv-4-nitrophenvh N"-(2.4-dihromo phenyl) urea

15 The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg. 2 mmol) and 2,4-

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with

methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.34

g.39*). EI-MSm// 43<HM+H)
+

20 Example 40

Synthesis of N-f2-hvdroxvnaDthvl) N ,

-(2-hromo phenyl) urea

The urea was prepared from 1 -amino 2-hydroxy naplhalcne( 195 mg. 1 mmol) and 2-

bromo phenyl isocyanaict 1 mmol) by general Method B. It was purified by dilution with

methylene chloride and precipitation with hexane. Filtering afforded the title compoundfO.030

25 g.KS). EI-MSm// 357(M+H)
+

Example 4

1

Synthesis of N-(2-hvdroxy-4-nitrophcnyl)-N"-(2.3-mcthylcncdioxyphenvl)urL^

30 a Preparation of 2.3*mcthylcncdioxyphcnylcarboxylic acid

A solution of 1 .3-henzodioxole (3.09 g. 32 mmol) in dry ether (50 mL) was treated

dropwisc at -IOT with 2.5 M n-butyllithium f 15 mL. 35 mmol) in hexane When the addition

was complete, the mixture was stirred under reflux for one hour. After cooling to room

temperature, ii was added to crushed solid carbon dioxide, and after 24 hours, the residue was

35 treated with 10 v
i< aq. NaHCOi and ether. The alkali layer was separated, washed with ether,

then acidified with cold concentrated HC1. and extracted with chloroform. The combined
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organic layers were dried over MgS04. Tillered and concentrated under reduced pressure (1.1

g, 20 EI-MS'm/z 167 (M+H)'

b)Preparatmn of N-(2-hydr()xy-4-niirophenyl)-N-(2,3-meihylencdioxyphenyl)urea

To a solution of the 2,3-methylenedioxyphenyJcarbo*yIic acid in toluene, iriethylamine

5 (0.27 mL. 1 .95 mmol) and diphenyJphosphoryl azide (DPPA) (0.32 mL. 1.5 mmoi) were

added. The reaction mixture was stirred at 60°C for 2 hours, then 2-amino-5-nitrophenol (250

mg, ! .5 mmol) was added. The reaction mixture was stirred at 100°C for 1 8 hours. After the

reaction mixture was cooled to room temperature, it was partitioned between 5 % citric acid and

ethyl acetate. The organic layer was separated and die aqueous layer was extracted three times

10 with ethyl acetate. The organic extracts were combined, dried over MgS04, filtered and

concentrated under reduced pressure. Chromatography of the resulting solid on silica gel

(hexane : ethyl acetate; 5: 1 ) gave product (200 mg, 42 %). EI-MS m/z 3 18 (M+H)*

Example 42

15 Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-f2-methoxv .Vchloro phenyl) urea

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg, 2 mmol) and 2-chloro

3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with

methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.48

g. 639< ). EI-MS m/z 338(M+H)
+

20

Example 43

Synthesis of N-f?-hvdmxv 4-niiro nhenvl) NW2-methvI phenyl) urea

The urea was prepared from 2-hydroxy 4-nilro aniline(308 nig. 2 mmol) and 2-methyl

phenyl isocyanaic(2 mmol) by general Method B. It was purified by dilution with methylene

25 chloride and precipitation with hexane. Filtering afforded the title compoundf0.38 g. J

EI-MS m// 2X8(M+H)
+

Example 44

Synthesis of Nfhis (2-hvrimxv 4-nitm phenyl) N'-(dianisdinc) diurea

30 The urea was prepared from 2-hydroxy 4-nitro aniline(6!6 mg. 4 mmol) and

dianidisdinc diisocyanaic(2 mmol) by general Method Bfcxccpl 2 equiv. of 4-nitro 2-hydroxy

aniline was used instead of lequiv ). The product was purified by dilution with methylene

chloride and precipitation with hexane. Filtering afforded the title compound( 0.08 g. 6*2 ). EI-

MS m//.ftl)5(M+H)
+

Example 45

Synthesis of 4-methvlcnc his(NW2-chloro phenyl) NM2-hvdmxv 4-nitro phenyl) urea)
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The urea was prepared from 2-hydroxy 4-niiro aniline(616 mg. 4 mmol) and 4-

mcthylchc bis(N-(2-chloro phenyl) diisocyanaie(2 mmol) by general Method B(excepi 2 cquiv.

of 4-nitro 2-hydroxy aniline was used instead of lequiv.). The product was purified by

diluuon with methylene chloride and precipitation with hexane. Filtering afforded the title

5 compound(O.U) g, 8%).

EI-MS m/z 627(M+H)
+

Example 46

Synthesis of N-f2-hvdroxv 4-(henzvlamino)carhonvl phenyl l-N'-f2-bromophenvnurea

1 0 a)Synihesis of N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2-

bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the

DMF solution with methylene chloride and precipitation with hexane(4,0 g, 48%). EI-MS m/z

351(M+H)
+

i 5 b)Preparauon of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl)-N*-(2-bromophenyl)urea

To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N'-(2-bromo phenyl) urea

(2(K) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOBT (156.6 mg.

1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours.

Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and

ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times

with ethyl acetate. The organic extracts were combined, dried over MgS04 . filtered and

concentrated under reduced pressure. Chromatography of the resulting solid on silica gef

(hcxanc : ethyl acetate; 1:1) gave benzylamino product (500 mg. 65 %). EI-MS m/z 441

25 (M+HV

Example 47

Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2-phenoxv phenyl) urea The urea was

synthesized by the treatment of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl

30 phosphon'l azide(0.475 mL) and trieihyl amincf. 14 mL) in DMF at 80 °C after 24 hours the 2-

amino 5-nitro phenol (1 equiv.) was added. The reaction was heated for 24 hours at 80°C The

reaction product was oiled out with hexanc. The residue was dissolved in methanol and the

solid was precipitated out with watcr.( 180 mg. 249< ) EI-MS m/z 364(M-H)

35 Example 48

Synthesis ol" N-(2-hvdroxv-4-fUion> phenyl) N'-(2-hmmn phenyl) urea

alSynthesis of 2-hydroxy 4-fluoro aniline
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3-fluoro 6-niiro phenol (2 g. 1 1 mmol) was ircatcd with \()%P6/C( I g) at 23 °C. The

reaction mixture was Hushed with hydrogen gas and the reaction was allowed to stir 12 h

before it was tillered through cclite. The filtrate was concentrated in vacuo to afford the title

compound (1.4 g, 77%). EI-MS m/z 169(M+H)
+

5 b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N'-(2-bromo phenyl) urea

The urea was prepared from 2-hydroxy 4-fluoro aniline(254 mg. 2 mmol) and 2-

bromo phenyl isocyanate by general Method B. It was purified by dilution with methylene

chloride and precipitation with hexane(I73 mg, 26%). EI-MS m/z 325 (M+H)
+

to Example 4P

Synthesis of N-( 2-hvdroxv 3.4-difIuoro phenyl) N'-f2-hrom o phenyl) urea

a) Synthesis of 2-hydroxy 3,4-difluoro aniline

2,3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with l06/rPd/C(l g) at 23 °C

The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h

1 5 before it was filtered through celite. The filtrate was concentrated in vacuo to afforded the title

compound (1.6 g. 97%). EI-MS m/z 146(M+H)
+

b)Synthesis of N-(2-hydroxy 3,4-difluoro phenyl) N'-(2-bromo phenyl) urea

The urea was prepared from 2-hydroxy 3,4-difluoro aniline(0.290 g, 2 mmol) and 2-

bromo phenyl isocyanatc(0.4 g) by general Method B. It was purified by dilution with

20 methylene chloride and precipitation with hcxane(0.254 g t 37%). EI-MS m/z 343{M+H)
+

Example ${)

Synthesis of N-(2-hvdroxv 3-napthvl) N'-(2-hromo phenyl) urea

The urea was prepared from 3-amino 2-hydroxy napthalenc(0.320 g. 2 mmol) and 2-

25 bromo phenyl isocyanate(.40 g) by general Method B. It was purified by dilution of the with

methylene chloride and precipitation with hcxanc((X339. 479f-).EI-MS m/z 357(M+H)
+

Example SI

Synthesis of N-(2-hvdroxv 4-phcnvl phenyl) N'-f2-hfomo phenyl) urea

3<> a)Synthesis of 2-nitro 5-phenyl phenol

A solution of 3-phcny! pheno)(2 g. 1 1 mmol) in acetic acid was treated with

concentrated nitric acid drop-wise until all starting material was consumed. The solution was

partitioned between water and methylene chloride. The organic phase was separated and the

aqueous phase was extracted once more with methylene chloride. The combined organic

35 phases were dried over sodium sulfate, filtered and concentrated in vacuo. The residue was

purified by silica gel chromaiograpby(eihyl acciatc/hexanes) to afford desired ( 1.2 g. 509< •). 'H
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NMR (CDCl3):5 I0.65(s. IH),8.l8(d. 1H. J = 10.0 Hz). 7.65 (d. 2H. .1 = 6.0 Hz). 7 4y

(m. 3H). 7.34 (s. 1H). 7.10 (d. IH, J=IO.OHz).

b)Synthesis of 2-amino 5-phenyl phenol

A solution of 2-nitro 5-phenyl phenol(L2 g, 5.5 mmol) in methanol was treated with

5 10% Pd/C( 1.2g). The reaction mixture was Hushed with hydrogen and allowed to stir

overnight. The reaction mixture was filtered through celite and the filtrate was concentrated in

vacuo to afford desired (1.01 g, 98%).EI-MS nVz !86(M+H)
+

c)Synthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea

The urea was prepared from 2-hydroxy 4-phenyl aniline((). 185 g. 1 mmol) and 2-

10 bromo phenyl isocyanate(0. 198 g) by general Method B. It was purified by dilution of the

DMF solution with methylene chloride and precipitation with hexane(215 mg. 567f LEI-MS

m/z383(M+H)
+

Example $2

15 Synthesis of N-(2-hvdroxy 4-methvl phenyl) N'-f2-hfomo phenyl) urea

The urea was prepared from 2-hydroxy 4-methyl aniline(.274g. 2 mmol) and 2-bromo

phenyl isocyanate(0.40 g, 2 mmol) by general Method B. It was purified by dilution of the

DMF solution with methylene chloride and precipitation with hexane(249 mg. 39%). EI-MS

m/z319(M-H)"

20

Example 53

Synthesis of N(2-hvdroxv 4-nitro phenyl) N'-(2-phcnvlamino nhenvl) urea

The urea was synthesized by the treatment of 2-tenbutyldimethylsilyloxy 4-nitro phcnvl

isocyanatefexample 9a. 0.419g, 1.5 equiv.) with 2-anilino anilinc<0. 184 g. 1 cquiv.) in THF :

25 overnight at 40 °C. The desired product precipitated out of the reaction mixuircOO nig. 8'2 t

EI-MS m/z 365(M+H)*

Example 54

Synthesis of N-(2-hvdroxv 3-carhoxvlate phenyl) N'-(2-hromo nhenvl) urea

30 The urea was prepared from 2-hydroxy 3-amino benzoic acid(300 mg. 2 mmol) and 2-

bromo phenyl isocyanate by general Method B. It was purified by dilution of the DMF

solution with methylene chloride and precipitation with hexancf.2K7 g. 419-V EI-MS m//

35KM+H)
+

35 Examplg ?5

Svmhpsis nf N(2-sulrtwdrvl 4-hromo phenyl) N'-(2-hromo nhenvl) urcu

a)Synthesis of 2-amino 6-bromo thiazolc
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4-Bromo aniline(4.3 g, 25 mmoi. 1 equiv.) and ammonium thiocyanatc(5.7 g. 3cquiv.)

was dissolved in acetic acid and treated with bromine(4 g, 1 equiv.) at room temperature. Alter

complete disappearance of starting material the reaction mixture was poured inio water and the

solid was collected. The solid was used in the next step without any puril*ication(3.6 g. 46 6
7r ).

5 EI-MS m/z229(M+H)*

b)Synthesis of bis (3-bromo 6-amino phenyl) disulfide

The 2-amino 6-bromo thiazole hydrobromide (500 mg, 1.6 mmoi) in waicr(5mL) was

treated with KOH (2.5 g) was heated at reflux for 8 h ai reflux. The reaction mixture was then

acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene

10 chloride mixture was concentrated in vacua. The residue was dissolved in DMSO and treated

with 12 . After stirring overnight at room temperature the reaction mixture was partitioned

between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer

was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified

by flash chromatography(ethyI acetate/hexane) to afford the title compound (230 mg. 34%).

15 EI-MSm/z405(M+H)
+

c)Synthesis of N(2-sulfhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea

A solution of (3-bromo 6-amino phenyl) disulfidc(201 mg, .5 mmoi) in DMF was

treated with 2-bromo phenyl isocyanate( 1 mmoi) at 80 °C overnight. The reaction mixture

was diluted with methylene chloride and a solid was precipitated out with hcxancs. The

20 solution was dissolved in MeOH and treated with NaBH4 . After gas evolution ceased the

reaction mixture was carefully acidified with IN HCI and the resulting solid was fihcred(52

mg. LW). EI-MS m/z 399 (M-H)

"

Example ?6

25 Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2-iodo phenyl) urea

The urea was synthesized by the treatment of 2-iodo benzoic acid(5 g. 20 mmoi) with

diphenyl phosphoryl azidc( 1 equiv.) and trielhyl amine ( 1 equiv.) in DMF at HO CC al ter gas

evolution ceased the 5-niiro 2-amino phenol (3 g. 1 equiv.) was added. The reaction was

heated overnight at 80°C. 'The -reaction mixture was purified by filtering through a plug of

30 silica with methylene chloride. The desired product was then precipitated out with hexanc.

Filtering afforded the desired compound(1.08 g, I39R EI-MS m/z 39K(M-H)

Example 57

Synthesis of N-fl-hydmxy 4-nitro phenyl) N'-f2-bromo nhcnvl) thiourea

35 The thiourea was synthesized by treatment of the 2-^/7-butyldimcthylsilyloxy 4-nitro

phenyl thioisocyanatcfscc example 9a , 3.73 mmoi) with 2-bromo aniline in toluene at 88°C

over 36 h. The solution was concentrated and the residue was purified by Hash
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ehromatography(EtOAc/Hcxanes). The fraction slightly lower ii ihan starting material

contained the desired compound. This fraction was concentrated and then treated with tricthyl

amine hydrofluoride in acctonitrile for 15 minutes at 23 °C. The reaction mixture was then

concentrated in vacuo and the residue was purified by Hash chromatographyfcthyl

5 actate/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N'-(2-bromo phenyl) thiourea! 52 mg.

4%) . EI-MS m/z 369(M+H)
+

Example ?js

.Synthesis of N-f2-nhenvlsuifamido) 4-cvanophcnvl N'-f2-hromo phenyl) urea

1 0 a)Synthesis of 3-(phenylsulfamido) benzonitrile

The of 3-(phenylsulfamido) benzonitrile was synthesized from the 3-cyano aniline

(23.9 g, .2 mol) by Method C. U was purified by recrystalizauon from EtOH(I5.8 g.

31%). 1H NMR (CDCI3): 6 7.95(s, 1H), 7.84 (d, 2H, J = 8.0 Hz), 7.59 (t. IH, J = 8.0 Hzi.

7.45 <m. 2H), 7.35 (m. 4H).

15 b)Synthesis of 3-(phenylsulfamido) 4-nitro benzonitrile

The 3-(phenylsulfamido) benzonitrile( 10 g, 39 mmol) was dissolved in acetic

anhydride and treated with concentrated nitric acid dropwise at room temperature until all the

starting material had been consumed. The reaction mixture was then quenched by carefully

pouring it into sodium bicarbonate and left to sit until all gas evolution had subsided. It was

20 then partitioned between methylene chloride and water. The organic layer was dried over

sodium sulfate and filtered. The reaction mixture was concentrated in vacuo, absorbed onto

silica gel and purified by column chromatography! methylene chloridc/hcxand to afford the title

compound (1. 7g, 15%). EI-MS m/z302(M+H)
+

e)Synthesis of 3-(phcnylsulfamido) 4-amino benzonitrile

25 The 3-(phenylsuIfamido) 4-nitro bcnzonitriIc( 1 .5 g. 4.9 mmol j was treated with tin

chloride dihydrate in EtOH at 80 °C for I2h. It was then concentrated and Hushed through a

plug of silica gel with 5^ methanol/methylene chloride. The filtcratc was absorbed onto silica

gel and purified by flash chromatography* ethyl acctaic/hcxane) to afford the title compound

(0.9 g. 60%). EI-MS m/z 274 (M+H)
+

30 d)Synthcsis of N-(2-phenylsulfamido) 4-cyanophcnyl N'-{2-bromo phenyl 1 urea

The urea was synthesized from 2-<phcnylsulfamido) 4-amino bcn/.ohitrilcf77 mg. 0.2N

mmol) and 2-bromo phenyl isocyanatc by general Method C. It was purified by column

ehromaiography(eihyl acctatc/hexanc) to afford the title compound (30 mi:. 22'? ). EI-MS m//

469CM-H)"

Example 59

Synthesis of N-n-rphcnvl sulfamido) phenyl) N'-r2-hromo phenyl) urea
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a)Synthesis of 2-( phenyl sulfamido) aniline

The sulfonamide was synthesized from phenyl sulfonyl chloridcfO.O] mmol) and o-

phenylenc diaminc( 1 .08 g, 0.01 mmol) by general Method C. ll was purified by

recrystallization from EtOH(I.O g, 40%).EI-MS m/z 249(M+H)
+

5 b)Synthesis of N-(2-(phcnyl sulfamido) phenyl) N'-(2-bromo phenyl) urea

The urea was synthesized 2-(phenyl sulfamido) aniline* J mmol)

and 2-bromo phenyl isocyanate by gencraJ Method B. It was purified by dilution with

methylene chloride and precipitation with hexane. Filtering afforded the desired

compound(0.234 g. 52%).EI-MS m/z 446(M+H)
*

10

Example.^)

Synthesis of N-(2-f stvrvl sulfamido) phenyl) N'-f2-hromo phenyl) urea

a)Synthesis of 2-( styryl sulfamido) aniline

The sulfonamide was synthesized from styryl sulfonyl chloridetO.OI mol) and o-

15 phenylene diamine(0.01 mol) by general Method C. It was purified by recrysuillization from

EtOH(1.2 g, 60%)EI-MS m/z 199(M+H)
+

.

b)Synthesis of N-(2-(styryl sulfamido) phenyl) N'-(2*bromo phenyl) urea

The urea was synthesized from 2-(styryl sulfamido) anilincf 1 mmol) and 2-bromo

phenyl isocyanaied mmol) by general Method B. It was purified by dilution with methylene

20 chloride and precipitation with hexane. Filtering afforded the desired compound(0.309 g.

65%). EI-MS m/z 472fM+H)
+

Example 61

Synthesis of 2-1(3,4 dimeihoxvphcnvhsulfonvl amino! phenyl) N'-(2-hromo phenyl) urea

25 a)Synthesis of 2-|(3.4-dimcthoxyphcnyl)sulfonyl aminolphcny) aniline

The sulfonamide was synthesized from 3.4-dimethoxy phenyl sulfonyl chloridefO.OI

mol) and o-phenylcnc diamine by genera) Method C. It was purified by rccrystaJlizaiion from

EtOH(0.65 g, 2\9f ). El-MS m/z 309(M+H)
+

b)Synthesis of 2-|(3.4-dimcthoxyphenyl)sulfonylamino| phenyl) N'-t 2-bromo phenyl) urea

30 The urea was synthesized from 2-|(3.4-dimethoxyphcnyl)sullonvl aminolphenyl

anilined mmol) and 2-bromo phenyl isocyanate by general Method B It was purified by

dilution with methylene chloride and precipitation with hexane. Filtering afforded the desired

compound(0.062 g. I2« l.EI-MS m/z 504fM-H)

"

35 Example <g

Synthesis of N-(2-lf4-acetamidophenvnsulfonvlaminol phenyl) N"-f 2-bromo phenyl) urea

a)Synthesis of 2-[f4-acetamidophenyl)sulfonylaminolphcnyJ aniline
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The sulfonamide was synthesized irom 4-acctamidophcnyl sulfonyl chloridc(O.O) mol'i

and o-phcnylcnc diaminc{O.Oi mol) by general Method C. it was purified by reerysiallization

from EtOH( 1.27 g.40#)EI-MS m/z 304{M-H) .

b)Synthesis of N-(2-[(4-acetamidophcnylsulfonyl)amino) phenyl) N ,

-(2-bromo phenyl) urea.

5 The urea was synthesized from 2-|(4-acetamidophenyl)sulfonylamino]phenyI anilinef I

mmol) and 2-bromo phenyl isoeyanaic(l mmol) by general Method B. It was purified by

dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired

compound^). 12 g. 247r). EI-MS m/z 501(M-H)~

io Example m
Synthesis of N-(2-(2-thiophene sulfamido phenyl) N'-(2-hromo phenyl) urea

a)Synthesis of 2-(2-thiophene sulfamido) aniline

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(OX) 1 mol) and o-

1 5 phcnylcne diaminc(O.OI mol) by general Method C. It was purified by reerysiallization from

EtOH(0.77 g, 30%). EI-MS m/z 255 (M+H)*

b)Synthcsis of N-(2-(2-thiophenc sulfonyl amino phenyl) N'-(2-bromo phenyl) urea

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilinef 1 mmol) and

2-bromo phenyl isocyanatc(l mmol) by general Method B. It was purified by dilution with

20 methylene chloride and precipitation with hcxane. Filtering afforded the desired

compound(0.29 g. 64<3 ). EI-MS m/z 450(M-H)

"

Example <m

Synthesis of N-< 2-f 3-tolvl sulfonvl amino nhcnvl) N'-(2-hromo phenyl) urea

25 a)Synthcsis of 2-( 3-tolyl sulfonyl amino) aniline

The sulfonamide was synthesized from 3-tolyl sulfonyl chloridefO.OI mol) and o-

phcnylcnc diaminc(0.01 mol) by general Method C Ii was purified by reerysiallization from

EtOH(0.73g. 28% l.EI-MS m/z 263 fM+H*

b)Synthcsis of N-<2-{( 3-tolyl suilonyl amino) phenyl) N'-(2-bromo phenyl) urea

30 The urea was synthesized from 2-i3-u>lyl sulfonyl amino) anilinc( 1 mmol ) and 2-

bromo phenyl isocyanatei 1 mmol) by general Method B. It was purified by dilution with

methylene chloride and precipitation with hcxancs. It was rccrysallizcd two times with

EtOH(25 mg. 59 ). EI-MS m/z 45WM-H)
*

35 Example

Synthesis of fs?-f 2-f K-auint>linvI sulfonvl amino) phenvh N'-f?-hromo nhenvl) urea

a)Synthcsis of 2-(K-quinolinyl sulfonyl amino) aniline
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Thc sulfonamide was synthesized from 8-quinolinyi sulfonyl ch]oridc(0.()l mol) and o-

phcnylcnc diu'minc(0.01 mol) by general Method C. It was purified by recrysiaJlizaiion from

EtOH(0.82 g. ).EI-MS m/z 3fK) (M+H)*"

b)Synthesis of N-(2-{ (8-quinolinyl) sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea

5 The urea was synthesized from 2-((8-quinolinyl) sulfonyl amino) aniline(l mmol) and

2-bromo phenyl isocvanatc{ 1 mmol) by general Method B. Ii was purified by dilution with

methylene chloride and precipitation with hcxanc. Filtering afforded the desired

compound(0.23 g. 46Vf ).EI-MS m/z 4950v1-H)
*

io Example ftft

Synthesis of N-f2-< hcn/vl sulfonvl amino) phenyl) N'-(2-bromo phenyl) urea

a)Synthesis of 2-(bcnzyl sulfonyl amino) aniline

The sulfonamide was synthesized from benzyl sulfonyl chloridefO.OI mol) and o-

phenylene diamine(0.01 mol) by general Method C It was purified by recrysiaJlizaiion from

15 ElOH(().87g, 33%). EI-MS m/z 263<M+H)+.

b)Symhesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea

the urea was synthesized from 2-( benzyl sulfonyl amino) aniline( 1 mmol)

and 2-bromo phenyl isocyanaie(lmmol) by general Method B. It was purified by dilution

with methylene chloride and precipitation with hcxanc. Filtering afforded the desired

20 compound^). 1 f g. 23'Z ). EI-MS m/z 460 (M+H)+

Examples?

Synthesis of N-f2-hvdn>xv-4-azidophcnvl)-N
,

-f2-metlioxvphenviyurea

a jSynthcsis of N-(2-hydrox y-4-aminophcnyl)-N -f2-meihoxyphcnyl )ure;i

25 To a solution of N*(2-hydroxy-4-nitro phenyl )-N'-f2-mcthnxyphcnyl)urca( 1.0 g.

example 1 5) in methanol, palladium (on activated carbon. UW< ) i 1(H) mtr) was added. Then the

reaction mixture was hydrogenated under a hydrogen balloon for I 8 hours. The solid was

filtered off by eelite and washed three times by methanol. The filtrate was concentrated under

reduced pressure to give amine compound fO.K g. ftMtf ). EI-MS m/z 274 (M+H)*

3d MSynihcsis of N-(2-hydroxy-4-azidophcnyl)-N'-(2-methoxyphenyI)urca

The N-(2-hydn»xy-4-aminophenyI)-N'-(2-mcthoxyphenyl)urca (300 mg. 1. 17 mmol)

was added to HCI/H 20 M . 17 niL/2.34 mL). cooled io 0°C. Sodium nitrite (80.7 mg. 1.17

mmol) was added to the reaction mixture. The reaction mixture was stirred at (fC for 30

minutes. The sodium a/.idc (76 mg. 1.17 mmol) was added to reaction mixture and it was

35 warmed to room temperature. The reaction mixture was stirred at room temperature for 18

hours. Then it was extracted with three umes by ethyl acetate. The organic extracts were

combined, dried over MgS04 . filtered and concentrated under reduced pressure and
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chromatography of the resulting solid on silica gel (hcxanc : ethyl acetate: 5: 1 ) gave product

(125 mg. 3XSF ). El-MS ml/. 300 (M+H)*

Example ffl

5 Preparation of N-l2-hvdroxv-5-cvanophenvH-N ,

-12.hromnphgnvl| nrn i

a) Preparation of 2-amino-4-cyanophenoI

To a solution of 2-nitro-4-cyanophcnoI( lOg, filmmol) in methanol (250mL) was added

UWf Pd/C ( Igj. The mixture was Hushed with argon, then hydrogen was hubblcd through the

solution for 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight.

10 The mixture was filtered through celile and the celite was washed with methanol. The solvent

was evaporated and chromatography of the resulting solid on silica gel (5%MeOH/CH 3Cl2>

gave the desired product(8.0 g, 97%). 'H NMR (CDiOD): S 6.96 (d. IH), 6.90 (dd. IH).

6.77 id. IH).

b)Preparalion of N-[2-hydroxy-5-cyanophenyl)-N'-[2-bromophenyl| urea

15 N-[2-hydroxy-5-cyanophenyl)-N
,

-[2-bromophenyll urea was prepared from 2-amino-

4-cyanophenol(268mg, 2.00 rnmol) according to the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering.

(540mg.8l#). *H NMR (CD3OD): 8 8.10 (d. IH), 7.87 (d, IH). 7.43 (d. IH), 7.20 (t, IH).

7.09 (d. IH). 6.86 u. IH), 6.77 (d, IH).

20

Example 69

Prenaration of N-12-hvdroxv-3-nuoronhenvll-NM 2-hromonhenv11 urea

a)Prcparation of 2-amino-3-fluorophenol

To a solution of 2-nitro-3-fIuorophcnol( Ig. 6.4mmol) in mcthanoH250mL) was added

25 100/ Pd/C tig). The mixture was flushed with argon, then hydrogen was bubbled through the

solution for 10 nun. and a hydrogen atmosphere was maintained at balloon pressure overnight

The mixture was filtered through celite and the celite was washed with methanol. The soivent

was evaporated and chromatography of the resulting solid on silica gel (S'^MeOH/CHjCl o

gave the desired product(650 mg, 80.2 9<). 'H NMR (CDiOD): 6 6.41-6.17 (m. 3H).

30 ^Preparation of N-|2-hydroxy-3-nuorophcnyl|-N'-|2-.bromophcnyl| urea

N-|2-Hydroxy*3-fluorophenyl)-N'-|2-nromo phenyl) urea was prepared from 2-

amino-3-fliiorophcnol (254mg. 2.00 mmol) according to the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering.

(500 mg. 77'/i i. 'H NMR (CD ?0D): 5 K.05 (d. lH).7.5()(d. IH). 7.26 0. IH). 7.18 (d.

35 IH). 6.92 tl. IH). 6.86-6.68 <m, 2H).

Example 70

Preparation of N-2-1 1 -nvdroxvlluorencl-N'-f 2-hromophenvl
\
urea
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a)Preparation of 2-amino- j -hydroxyfluorenc

To a soluiion of l-hydroxy-2-nitroiluorene(250 mg, 1.23mmol) in melhanol(25()mL)

was added 10% Pd/C ( Ig). The mixture was Hushed with argon, then hydrogen was bubbled

through the solution tor 10 min. and a hydrogen atmosphere was maintained at balloon

5 pressure overnight. The mixture was filtered through celite and the eclite was washed with

methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel

(5%MeOH/CH 2Cl2 ) gave the desired product* 17 1 mg,81.2 %).
lH NMR fCDiOD): 5 7.60

<d. 1H), 7.47 (d. IH), 7.28 (t. 1H), 7.18 <m, 2H), 6.82 (d, IH), 3.76 (s. 2H).

b)Preparation of N-2-1 l-hydroxyfluorene|-N'-|2-bromophenyll urea

10 N-2-[ !-hydroxyfluorene|-N'-l2-bromo phenyl] urea was prepared from 2- amino- 1
-

hydroxyfluorenc (I70mg, 0.86 mmol) according to the procedure in General Method B. The

product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/

Hexane) to give the desired product (300mg, 84.5%). 'H NMR (CD,C1): 5 8.04 (d, 1H).

7.66 (d, 1H). 7.49 (t. 2H). 7.35-7.20 (m, 4H). 7.09 (d, 1H). 6.90 a. 1H).

15

Example 71

Preparation of N-3-[^hydro?ty-9JP-anthraq»inonyll-N42-brpmpphcnyll urea

N-3-[2-Hydroxy-9,10-amhraquinonylJ-N'-[2-bromophenyl| urea was prepared from

2-hydroxy-3-aminoanthraquinone(480mg, 2.(X) mmol) according to the procedure in General

20 Method B. The product was purified by precipitation from methylene chloride/ hcxane( 1/20)

and filtering. (610mg, 70%). 'H NMR (CD.OD): 8 8.93 (s.lH). 8.12 (m. 2H). 8.02 (d.

1H). 7.77 (m. 2H). 7.61 (d. 1H), 7.52 (s. IH). 7.38 a, 1H). 7.05 (l. 1H).

Example 72

Preparation of N-f2-hvdroxv-3-nuoro-5-bromonhcnvll-N'-l2-hromonhcnvll urea

a)Preparation of 2-amino-6-ftuoro-4-bromophcnol

A mixture of 4-bromo-2-fluoro 6-nitrophcnol(lg, 4.2mmol) and tin (II) chloride (4.7X

g. 21.2mmol) in ethanoKSOmL) was heated at X0°C under argon. After 2 hours, die starting

material had disappeared and the solution was allnwed to cool down and then poured into ice

The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered.

The solvent was evaporated and chromatography of the resulting solid on silica gel (4*McOH/

CH 2C1 2 ) gave the desired product 10 mg. 82 <% ). 'H NMR (CD ?OD): 6 6.51-6.40 <m. 2H).

b)Prcparation of N-|2-hydmxy-3-lluoro-5-hromophenyll-N'-|2-hromophenyl| urea

N-12-hydroxy-3-iluoro-5-bromophcnyll-N
,

-|2-bromophcnyl| urea was prepared from

2-amino-6-fluoro-4-bromopheno] C254mg. 2.00 mmol) according to the procedure in General

Method B. The product was purified by precipitation from methylene chloride/ hcxanc( 1/20)

30
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and filtering. (500 mg, 77%). 'H NMR (CD,OD): 8 7.98 <s. IH). 7.91 (d, 1H), 7.60 (d.

1H), 7.33 (i. IH), 7.00 (l, IH). 6.94 (d. IH).

Example 73

5 Preparation of N42-hvdroxv-3-chloranhcnvll-NM2-hmmophenvl| nrr«

a)Preparation of 2-amtno-3-chlorophenol

A mixture of 3-chloro-2-nitrophcnol(250 mg, l.4mmolj and Lin (II) chloride (1.2 g.

5.3mmol) in ethanol(5()mL) was heated al 80°C under argon. After 2 hours, the starting

material has disappeared and the solution was allowed to cool down and then poured into ice.

10 The pH was made slightly basic (pH7-K). by addition of solid NaOH. before being extracted

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered.

The solvent was evaporated and chromatography of the resulting solid on silica gel (4<&MeOH/

CH 2C12) gave the desired product(143 mg, 69 9r). *H NMR (CD,OD): 5 6.75 (t.lH), 6.70 (d.

IH), 6.65 (d, IH).

15 b)Preparation of N-[2-hydroxy-3-chlorophenyl]-N
,

-[2-bromophcnyl] urea

N-[2-hydroxy-3-chlorophenyI]-/V'-[2-bromophenyl] urea was prepared from 2-amino-

3-chIorophenol ( 143mg, LOO mmol) according to the procedure in General Method B. The

product was purified by chromatography of the resulting solid on silica gel (30%ElOAc/

Hcxane) to give the desired product(195mg. 57%). 'H NMR (CD-.OD): 5 7.8 1 (d. IH). 7.68

20 (d. IH). 7.47 (d, IH). 7.20 (t, IH). 6.90 (m. 2H), 6.70 (I. IH).

Example 74

Preparation of N-l2-hvdmxv-3-triniK>mmpthvlphcnvn-N"-|2-hr t)muphcnvll urea

a)Preparaiion of 2-niiro-6-trifluoromcihylphcnol

25 2-trifluoromcthylphenol (3.00g. l8.5mmol) was dissolved in methylene

chloridc(40mL) followed by the addition of sodium nitrate (1.73g. 20.4mmol). The addition

of sulfuric acid (23 mU 3M) was then made, followed by addition of a catalytic amount ol

sodium nitrite. The mixture was allowed to stir. Al ter 24 hours, the reaction mixture was

diluted with methylene chloride and extracted with water. The organic layer was dried over

30 MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on

silica gel (49, McOH/CH 2Cl 2 ) gave the desired productn.X4 g. 47 <? ). 'h NMR
(CDiCOCDi): 8 8.35 (d.lH). 7.95 (d. IH). 7.13(1. IH).

b)Prcparation of 2-amino-6- irifluoromcihylphcnol

A mixture of 6-trilluoromethy!-2-nitrophcnol(].K4 g. K.67mmol) and tin (II) chloride

35 (6.0 g. 26.2 mmol) in cthanol( 1 50mL) was heated at 80°C under argon. After 2 hours, the

starting material has disappeared and the solution was allowed to cool down and then poured

into ice. The pH was made slightly basic (pH7-8). by addition ot solid NaOH. before bcint:
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exiracied wilh cihyl acetate. The organic phase was washed wiih brine, dried over MgS04 and

filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel

(4%MeOH/ CH2CU) gave the desired producU 1.35 g. 88 * ). 'H NMR (CDjOD): 8 6.93 (d.

1H), 6.82 (t, IH). 6.78 (d. 1H).

5 c)Preparation of N-[2-hydroxy-3- trinuoromethylphcnyI|-N'-|2-bromophenyll urea

N-[2-hydroxy-3-trinuoromethylphenyl|-N'-|2-hromophenyl| urea was prepared from

2-amino-6-trifluoromethylpheno] (280mg. 1.60 mmol) according to the procedure in General

Method B. The product was purified by precipitation from methylene chloride/ hexane(l/20)

and filtering. (390mg, 659c).
J

H NMR (CD?OD): 8 7.99 (d. IH). 7.60 (d, IH), 7.58 (d,

10 IH). 7.34 (t, IH). 7.30 (d. IH), 7.00 (t. IH). 6.96 (d. IH).

Example 75

Preparation of N-I3.4 diphen.Y)-2-hydrp^ynhcnyi|-N'-[?-bromophenyll urea

N-f3.4 diphenyI-2-hydroxyphenyll-N*-|2-bromophcny]| urea was prepared from 2-

1 5 amino-5,6 diphenyiphenol (50mg, 0. 19 mmol) according to the procedure in General Method

B. The product was purified by precipitation from methylene chloride/ hexanc(l/20) and

filtering (61mg. 69%).
lH NMR (CD3OD): 5 7.97 (d. IH). 7.66 (d. IH), 7.58 (d. IH), 7.31

(t, IH). 7.25-7.00 (m, I IH), 6.91 (d, IH).

20 Example 7ft

Preparation of N-f2-hvdroxv-3-glvcinemelhvlesiercarhonvlphenvll-N
,

-|2-hromophcnvII urea

N-[2-hydroxy-3-glycincnicthylestcrcarbonyl phenyl |- N'-1 2-hromophenyl | urea was

prepared from 6-elycinemcthylestcrcarbonyl-2-aminophcnol {.SOme. 0.22 mmol). purchased

from the University of New Hampshire, according to the procedure in General Method B. The

25 product was purified by precipitation from methylene chloride/ hexanef 1/20) and filtering

(65mg. 69c
7r ).

!H NMR (CDiOD): 8 8.14 (d. IH). 7.96 id. IH). 7.49 (d, IH). 7.24 (i. 2H).

6.89 fdd. JH). 6.81 (l. IH). 4.10 (s.2H). 3.74 (s.3H).

Example 7?

30 Preparation of N-f2-hvdroxy-3-glycinccarhonylnhenyll-N'-l2-hromonhcnyM urea

N-I2-Hydroxy-3-glycinecarbonylphenyl|-N'-|2-hromophcnyl| urea was prepared from

N-[2-hydroxy-3-glycinemcthylcsicrcarbi)nylphcnyl|-N
,

-|2-bn)niophcnyi| urcaf50mg. 0. 12

mmol) by stirring in a 3/1 ratio ol mcthanol/waier (10 mLi. Addition of 1 equiv. of lithium

hydroxide was added and stirring continued uniil (he starting material had disappeared. (45mg.

35 92% ). The product was purified by chromatography of the resulting solid on silica gel (9/1/0.

1

CH 2CW/ MeOH/ AcOH) to give the desired product! 95mg. 57 f* ). 'H NMR fCD^OD): 5 8.14

(d. IH). 7.92 td. IH). 7.60 td. IH). 7.46 <d. IH). 7.34 (i. IH). 7.04 (t. IH). 6.K2 (I. IH).

3.96 (2H).
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Examplc 7P

Preparation of N42-hvdroxv-3.5-dk-hiorophenvl]-N
,

-f2-hromophenvn urea

a)Prcparation of 2-amino-4.6-dichlorophenol

5 A mixture of 4,6-dichloro-2-nilrophcnoI(l g, 4.8mmol) and tin (II) chloride (3.2 g,

14.4mmol) in ethanol(50mL) was heated at 8()°C under argon. After 2 hours, the starting

material had disappeared and the solution was allowed to cool down and then poured into ice.

The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered.

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/

CH 2Cl : j gave the desired product(685 mg, 80 % ). *H NMR (CD3OD): 5 6.75 (s.lH), 6.61

(s, 1H).

b)Prcparation of N-[2-hydroxy-3,5-dichlorophenyl]-N'-r2-bromophenyII urea

N-|2-Hydroxy-3,5-dichlorophenyl|-N'-f2-bromophenyl] urea was prepared from 2-

15 amino-4 t6-dichlorophenol (143mg, LOO mmol) according to the procedure in General Method

B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and

filtering. (660mg, 88%). *H NMR (CD?o6): 8 7.96 <s, IH), 7.89 (d, IH). 7.60 (d. 1H).

7.35 (l. IH), 7.00 (I, IH). 6.95 (dd. IH).

20 Example 19

Preparaiion of N-12-hvdroxv-3.nitronhenvM-N'-12-hromonhenvl1 urea

N-|2-Hvdroxy-3-nitrophcnyM-N'-|2-bromophenyll urea was prepared from 2-hydroxy-3-

nitroanilinc (1.25g. 8. 1 mmol) according to the procedure in General Method B. The product

was purified by precipitation from methylene chloride/ hcxane(l/20) and filtering. (2.4g.

25 847,). 'H NMR (CD ?OD): 8 8.45 <d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 (d. IH). 7.35 (l.

IH). 7.01 (m, 2H).

Example W
Preparation of N-l2-hvdroxv-4-n«phthalcncsulfonic acidl-N

,

-l2-hromonhenvll urea

30 N-[2-hydroxy-4-naphthalcncsulfonic acid|-N'-|2-bromophenyl | urea was prepared

from l-amino-2-hydroxv-4-naphthalensulfonic acid (0.48g. 2.0 mmol) according to the

procedure in General Method B and the addition of lmL of triethylaminc The product was

purified by precipitation from methylene chloride/ hexancf 1/20) and filtering. (690 nig. 199, ).

lH NMR (CD,OD>: 5 8.14 is. IH). 8.04 (d. IH). 7.98 (m. 2H). 7.61-7.55 im. 3H). 7.43 (t.

35 IH). 6.98 tl. IH).

Eftamplefll

Preparation ni' N-12-hvdmxv-5-naphthalcnesuironir acifH-NT,-f2-hromonhcnvll urea



WO 96/25157 PCT/US9d/02260

- 59 -

N-3-12-hydroxv-5-naphthalensuIfonie acidl-N'-[2-bromophcnyl] urea was prepared

from 2-amino-3-hydroxy-6-naphthalensulfonic acid (0.48g. 2.(i mmol) according lo the

procedure in General Method B and the addition of I mL of triethylamine The product was

purified by precipitation from methylene chJoride/ hexane(I/20) and filtering. (715 mg. 82%).

5 'H NMR (CD,OD): 5 8.09 (s, IH), 7.96 (d, IH), 7.65-7.48 (m, 3H), 7.36 (l, IH), 7.25 (s.

IH). 7.04 (m. 2H).

Example 92

Preparation of N-l2-hvdroxv-3.4-dichloronhenvll-N
,

-f2>bromophenvll urea

HI a)Preparaiion of 2-nitro-5.6 dichlorophenol

2.3-diehlorophenol (3.26g. 20mrno!) was dissolved in methylene chloride(40mU

followed by the addition of sodium nitrate (1.88g, 22mmol). The addition of sulfuric acid

(20mlV 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The

mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene

1 5 chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The

solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/

CH2C1 2 ) gave the desired product(l.8 g. 44 %). *H NMR (CD3COCD?):

8 8,04 (d.lH). 7.15 (d. IH).

b)Preparaiion or2-amino-5.6 dichlorophenol

20 A mixture of 5.6-dichloro-2-niirophenol(1.8 g. 8.7mmol) and Lin (II) chloride (5.8 g.

26. 1 mmol) in eihano!(50mL) was heated at 80°C under argon. After 2 hours, the starling

material had disappeared and the solution was allowed to cool down and then poured into ice.

The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered

25 The solvent was evaporated and chromatography of the resulting solid on silica gel (4 L
7* MeOH/

CH2C1 : ) gave the desired producK 1.4 mg, 90 %).
lH NMR (CDiOD): 5 6.71 (d. IH). 6.45

(d. IH).

c)Prcparation of N-I2-hydroxy-3.4-dichIorophenyl]-N
,

-|2-bromophcnyll urea

N-I2-Hydroxy-3.4-dichlorophenyl)-N'-[2-bromophenyll urea was prepared from 2-

30 amino-5.6-diehlorophcnol (350mg. 2.00 mmol) according to the procedure in General Method

B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and

filtering (670mg. X9'/f ). *H NMR (CD.OD): 8 7.90 (d. IH). 7 X5 (d. IH). 7.59 (d. IH).

7.31 <l. IH). 6.99 (t. IH). 6.96 id. (IH).

35 Example 83

Preparation of N-f2-hvdroxv-3-cvanophftnvll-N'-f2-bromonhenvl) urea

a)Prcparation of 2-nitro-6-cyanophenol
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2-cyanophenol (2.38g. 20mmol) was dissolved in methylene chloride(40mL) followed

by ihc addiuon of sodium nitrate ( 1.88g, 22mmol). The addition of sulfuric acid (20mL/ 3M)

was then made, followed by addiuon of a catalytic amount of sodium nitrite. The mixture was

allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and

5 extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was

evaporated and chromatography of the resulting solid on silica gel (4<&MeOH/ CH2C1 2) gave

the desired product(1.4 g.42 *).
lH NMR (CD3COCD,): 6 8.47 (d.IH). 8.15 (d. IH), 7.30

(i, IH).

b)Preparation of 2-amino-6-cyanophenol

10 A mixture of 6-cyano-2-nitrophenol(600 mg, I .Ommol) and tin (II) chloride (3.2 g.

l4.4mmol) in acetic acid(50mL) was heated at 80°C under argon. After 2 hours, the starting

material has disappeared and the solution was allowed to cool down and then poured into ice.

The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted

with ethyl acetate. The organic phase was washed with brine, dried over MgSO< and filtered.

1 5 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/

CH 2CI2 ) gave the desired product(365 mg. 75 %).
lH NMR (CD ?OD): 6 6.92 (d, IH). 6.85-

6.69 (m,2H).

c)Preparation of N-[2-hydroxy-3-cyanophenyll-N'-[2-bromophenyl] urea

N-|2-Hydroxy-3-cyanophenyll-N'-[2-bromophenylJ urea was prepared from 2-amino-

20 6-cyanophenoI (134mg, 1.00 mmol) according to the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering.

(260mg. 78*0. *H NMR (CD,OD): 5 7.98 (d, IH). 7.74 (d. IH). 7.57 (d, IH). 7.30 (l.

IH). 7.22 (d. IH). 6.98 (L IH). 6.94 (t, (IH).

25 Example 34

Preparation of N-l2-hvdn)xv-4-cvanonhenv11-N'-f2-hmmnphenvl1 urea

a)Prcparation of 2-nitro-5-cyanophenol

3-cyanophenoI (2.38g. 20mmol) was dissolved in methylene chloride(40mL) followed

by the addition of sodium nitrate ( l.88g. 22mmol). The addition of sulfuric acid (20mL/ 3M)

30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was

allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and

extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was

evaporated and chromatography of the resulting solid on silica gel (47rMcOH/ CH 2CJ;>) gave

the desired product(910 mg. 28 'H NMR (CD3COCDO: 5 K.30 (d.IH). 7.67 (s.lH).

35 7.49 (d. IH).

h)Preparation of 2-amino-5-cyanophenol

A mixture of 5-cyano-2-nitrophenol(250 mg. l.Smmnl) and tin (II) chloride (3.2 g.

l4.4mmol) in eihanol(50mL) was heated at 80°C under argon. After 2 hours, the starting
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maieriaJ has disappeared and the solution was allowed to cool down and then poured into ice.

The pH was made slightly basic (pH7-8) t by addition of solid NaOH, before being extracted

with eihyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered.

The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/

5 CH2C\ Z ) gave the desired producK 175 mg, 86 %). 'H NMR (CD,OD): 5 7.00 (d. 1H). 6.88

(sJH), 6.69 (d, 1H).

c)Preparation of N-[2-hydroxy-4-cyanophenyl|-N-[2-bromophenyl] urea

N-|2-Hydroxy-4-cyanophenyl]-N'-[2-brornophenyl] urea was prepared from 2-amino-

5-cyanophenol ( I70mg, 1.27 mmol) according to the procedure in General Method B. The

10 product was purified by precipitation from methylene chloride/ hexancf 1/20) and filtering

(310mg. 74*).
lH NMR (CDjOD): 5 8.25 (d, IH), 7.91 (d, IH). 7.59 (d. IH), 7.33 (i.

IH). 7.17 (d, 1H), 7.07 <s, IH). 7.01 (t, (IH).

Example 8?

15 Preparation of N-f2-hvdroxv-4-cvanophenvl1-NM4-methoxvphenvll urea

N-[2-Hydroxy-4-cyanophenyl]-N'-f4-methoxyphenyl) urea was prepared from 2-

amino-5-cyanophenol (60mg T 0.45 mmol) according to the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering.

(U0mg,86%). 'H NMR (CD-,OD): 8 8.23 (d, IH), 7.61-7.51 <m. 2H), 7.32 (d, IH). 7.20

20 (d. IH), 7.15 (d. IH), 7.03 (s, IH).

Example W
Prenaration of N-r2>hvdroxv-4-cvanophcnvll-N'-t2-phcnvlnhcnvll urea N-[2-Hydroxy-4-

cyanophenyll-N'-l2-phpnylphenyll urea was prepared from 2-amino-5-cyanophenol (170 ni<:.

25 1.27 mmol) according to the procedure in General Method B. The product was purified by

precipitation from methylene chloride/ hcxane( 1/20) and filtering. ( 150mg, 859M. 'H NMR

(CD ?OD): 8 8.20 (d. IH), 7.73 (d. IH), 7.51-7.20 (m, 8H). 7.13 (d. IH), 7.01 (s. (IH)

Example P7

30 Preparation nf N-12-hvdroxv-4-cvanophenvn-N'-[2-methvlphenvll urea

N-(2-Hydroxy-4-cyanopheny]|-N'-|2-mcthylphenyll urea was prepared from 2-ammn-

5-cyanophcnol (60mg, 0.45 mmol) according to the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hexancf 1/20) and filtering.

(90mg, 759, ). *H NMR (CD.OD): 5 8.25 (d. IH), 7.59 (d. IH). 7.26-7.00 (m. 5H). 2.30 <s.

35 3H).

E^mple 8p

Preparation of N-f2-hvdroxv-4-cvanonhenvll-N
,

-i2-trifluoromethvlphenvll urea
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N-12-Hydroxy-4-cyanopheny})-N'-|2-irifluoromeihyIphenyll urea was prepared from

2-amino-5-cyanophcnoi (6()mg, 0.45 mmol) according 10 the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hcxane(l/20) and tillering

(1 lOmg. 76*). 'H NMR (CD,OD): 8 8.25 (d. IH), 7.81 (d, 1H). 7.68 (d. IH). 7.61 (t,

5 IH). 7.32 (l. IH), 7.15 (dd, IH), 7.09 (s. (IH).

Example 89

Preparation of N-f2-hvdroxv-4-cvanonhenvll-N
,

-f^-trifluoromethvlphenvll urea

N-(2-hydroxy-4-cyanophenyI]-N'-[3-trifluoromethylphenyl) urea was prepared Imm
10 2-amino-5-cyanophenoI (60mg, 0.45 mmol) according to the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hexanef 1/20) and filtering.

(114mg. 19%). 'H NMR (CD 3OD): 5 8.30 (d, IH), 7.92 (s, IH). 7.60 (d, IH). 7.47 (t. IH).

7.29 (d. IH), 7.18 (dd, IH), 7.06 (s, IH).

15 Example SQ

Preparation of N-r2-hvdroxv-4-cvanophenvll-N'44-trinuoromethvlphenvll urea

N-[2-Hydroxy-4-cyanophenyl]-N'-[4-trinuoromethylphenyII urea was prepared from

2-amino-5-cyanophenoI (60mg, 0.45 mmol) according to the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering.

20 (108mg, 75%). 'H NMR (CD ?OD): 8 8.31 (d, IH), 7.68 (d. 2H). 7.59 (d, 2H). 7.20 (dd.

IH). 7.07 (s. IH).

Example?)

preparation of N-12-hvdroxv-3-n-pronvlnhenvn-N'-l2-hromonhcnvll urea

25 a)Preparation of 2-nitro-6-n-propylphenol

2-n-propylphenol (5.00g, 36.8mmol) was dissolved in methylene chloride (4<)mL>

followed by the addition of sodium nitrate (3.43g, 40.5mmol). The addition of sulfuric acid

(45mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The

mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene

30 chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The

solvent was evaporated and chromatography of the resulting solid on silica gel (4
1a McOH/

CH :C1 : ) cave the desired product(3.2 mg.48 %). *H NMR (CD3COCDO: 8 7>W <d.lH».

7.46 dd. IH). 6.90 (t. IH). 2.70 (l. 2H). 1.70 (m. 2H). 1.00 (u 3H>.

h)Preparation of 2-amino-6-n-propylphenol

35 To a solution of 2-nitro-6-n-propylphenol(2g. I I.Ommoh in methanoKIOUmU was

added 10% Pd/C (200 mg). The mixture was Hushed with argon, then hydrogen was bubbled

through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon

pressure overnight. The mixture was filtered through eelite and the cclitc was washed with
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meihanol. The solvent was evaporated and chromatography of Lhe resulting solid on silica gel

(5%MeOH/ CH 2C1 2 ) gave the desired product* 1.50 g. 80.2
fH NMR fCDiOD): 5 6.65

(m. 2H). 6.55 (i, IH), 2.58 (t, 2H), 1.61 <m, 2H), 0.96 (t, 3H).

c)PreparaLion of N-[2-hydroxy-3-n-propylphenyl)-N'-|2-bromophenyl| urea

5 N-[2-Hydroxy-3-n-propyJ phenyl]-N'-I2-bromo phenyl) urea was prepared from 2-

amino-6-n-propy! phenol (302mg, 2.(X) mmol) according lo lhe procedure in General Mclhod

B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20) and

filtering. (640mg,92%). *H NMR (CD?OD): 5 8.(X) (d. IH). 7.58 <d. )H). 7.32 (i. 1H>.

7.26 (i. IH), 6.96 (dd, IH). 6.89 (t, IH), 6.78 (d. IH).

10

Example 92

Preparation of N-r2-hvdroxv-4-ethvlDhenvll-N'-f2-hromophenyl) urea

a)Preparation of 2-nitro-5-ethylphenol

3-ethylphenol (5.00g, 41 mmol) was dissolved in methylene chloride(40 mL) followed

15 by the addition of sodium nitrate (3.83g, 45 mmol). The addition of sulfuric acid (50mLV 3M)

was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was

allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and

extracted with water. The organic layer was dried over MgS04 and filtered. The solvent was

evaporated and chromatography of the resulting solid on silica gel (4^McOH/ CH2CI2) gave

20 the desired product(1.7 g, 25 ft). 'H NMR (CD3COCD0: 6 8.02 (d.lH). 699 (s.lH), 6.85

(d, I H). 2.69 (q, 2H), 1.30 (U 3H).

b)Preparation of 2-amino-5-ethyllphenol

To a solution of 2-nilro-5-ethylphenolOg. 6.4mmol) in mcthanol(250mL) was added

10% Pd/C (100 mg). The mixture was flushed with argon, then hydrogen was bubbled

25 through the solution for 10 min. and a hydrogen atmosphere was mainuuncd at bill loon

pressure overnight. The mixture was filtered through ccliie and the eclite was washed with

methanol. The solvent was evaporated and chromatography of die resulting solid on silica gel

(5%MeOH/ CH2d 2 ) gave the desired productf750 mg. 91 9< ). 'H NMR (CD1OD1: 5 6.41-

6.17 (m,3H).

30 c)Prcparation of N-[2-hydroxy-4-ethylphenyl]-N'-[2-bromophenyl| urea

N-[2-Hydroxy-4-ethylphenyl)-N'-[2-bromo phenyl 1 urea was prepared from 2- amino

5-cthylphenol (274mg. 2.00 mmol) according to the procedure in General Mclhod B. The

product was purified by precipitation from methylene chloride/ hcxanef 1/201 and filtering.

(520 mg. 7795*). *H NMR (CDiOD): 5 7.96 (d. IH). 7.62 (s. IH). 7.56 <J. IH). 7.30 <i.

35 IH). 6.96 (t, IH). 6.82 (d. IH). 6.76 (d, IH).

Example 9}

Preparation of |M-|2-hvdroxv 3-nhenvlaminoearhonvl phenyl UN'-12-hromonhcnvl I urea
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a)Prcparation of 2-ni
>

iro-6-phcnylaminocarbonylphcnol

2-Phenylaminocarbonylphenol (5.00g. 23 mmol) was dissolved in methylene

chloride(40mL) followed by ihc addition of sodium nitrate (2.20g. 25.5 mmol). The addition

5 of sulfuric acid (30mLV 3M) was then made, followed by addition of a catalytic amount of

sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was

diluted with methylene chloride and extracted with water. The organic layer was dried over

MgSCX, and filtered. The solvent was evaporated and chromatography of the resulting solid on

silica gel (4%MeOH7 CH 2CI 2 ) gave the desired product(2.50 g. 42 c
7< ). 'H NMR

10 (CD3COCD,):8 8.l5(d.lH), 8.09 (d,IH). 7.51 (d. 1H). 7.30 (d. IH). 7.10 (t. IH). 7.01 (I.

IH).

b)Preparation of 2-amincv6-phenylaminocarbonylphenol

To a solution of 2-nitro-6-phenylaminoearbonylphenol ( 1 g. 4.0 mmol) in

methanol(250mL) was added l0%.Pd/C (100 mg). The mixture was Hushed with argon, then

1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was

maintained at balloon pressure overnight. The mixture was filtered through celite and the celitc

was washed with methanol. The solvent was evaporated and chromatography of the resulting

solid on silica gel (5%MeOH/ CH2CI 2) gave the desired product(8(K) mg, 91 %). 'H NMR

(CD,OD): 5 7.73-7.57 (m, 2H), 7.43-7.27 (m. 3H), 7.25-7.10 <m. IH). 6.94 (t. IH), 6.74

20 (i. 1H).

^Preparation of N-[2-hydroxy 3-phenylaminocarbonyl phenyl |-N'-|2-bromophcnyIl urea

N-f2-hydroxy 3-Phenylaminocarbonyl phcnyl]-N'-I2-bronio phenyl) urea was

prepared from 2-amino-6-phenylaminocarbonylphcnol (456mg. 2W mmol) according to the

procedure in General Method B. The product was purified by precipitation from methylene

25 chloride/ hexanef 1/20) and filtering. (800mg.94<7, ).

; H NMR (CDiOD):
;H NMR (CD,ODi:

6 25 (d, IH), 7.94 <d. 1H). 7.75-7.57 (m. 4H). 7.4X-7.30 (m. 3H). 7.21 (l. 1H). 7.02 (dd.

IH), 6.92 (l, IH).

Example 94

30 Preparation of N-l2-hvdroxv-^-cvan(>-4-mcthvlnhcnvli-N
,

-|2-bromophcnvll urea

a) Preparation of the 2-nitro 5-meihyl 6-bromo phenol

A solution of i-butyl aminc(6.XH mL. 4.79 g. 2 equi\ .) in methylene chloride was

treated with bromine (1.67 mL. 5.2 g. 1 cquiv.j at -20
U
C. The flask was then cooled to -7X

X and the the 2-niuo 5-methyl 6-bromo phenol (5 g, I cquiv.. in methylene chloride) was

35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30X lor

1 h. then to - 10X for 2 hours. The reaction mixture was then partitioned between methylene

chloride and 5ft aqueous acetic acid. The organic layer was dried over magnesium sulfate,

filtered and concentrated //? vacuo. The reaction mixture was purified by flash
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chromatographyfEthyl acetate/ hcxancs) it> remove dibrominated species. The 2-nitro 4-bromo

5-mcthyl phenol was then selectively crystallized out of methylene chloride. A final silica gel

column(5%cthyl acetate/ hexancs) yielded desired isomer in 90% purity.f 1.05 g. I4<# ). 'H

NMR (CDCI3): 5 7.95 (d, 1H. J = 10.0 Hz), 6.91 (d. IH. J = 10.0 Hz). 2.52 (s. 3H).

5 b) Preparation of 2-nitro-5-meihyl-6-cyanophenol

2-Nitro-5-meihy!-6-bromophenol (100 mg, 0.433 mmol) was dissolved in dimethyl

formamidc (2mL) followed by the addition of irieihylamine (0.175g, 1.73 mmol). The

addition of a catalytic amount dimethylamino pyridine was then made, followed by addition of

copper (I) cyanide (155mg, 1.73mmol). The mixture was allowed 10 stir at 80°C for 4 hours.

1 0 The solvent was evaporated and chromatography of the resulting solid on silica gel (2f£MeOH/

CH 2C1 2 ) gave the desired product (70 mg. 91 9c). *H NMR (CD3COCDO: 5 8.30 (d,IH),

7.15 (d,lH), 2.61 (s, 3H).

c) Preparation of 2-amino-5-methyl 6-cyanophenol

A mixture of 5-cyano-2-nitrophenol(70 mg, 0.39mmol) and tin (II) chloride (265 mg,

15 11 8mmol) in ethanol(20mL) was heated at 80°C under argon. After 2 hours, the starting

material has disappeared and the soluuon was allowed to cool down and then poured into ice.

The pH was made slighdy basic (pH7-8), by addition of solid NaOH. before being extracted

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered.

The solvent was evaporated and chromatography of the resulting solid on silica gel (4#MeOH/

20 CH2C12 ) gave the desired product(175 mg, 86 'H NMR (CD,OD): 5 6.87 (d, IH). 6.75

(d.lH). 6.32 (s. 3H).

d) Preparation of N-[2-hydroxy 3-cyano 4-methyl phcnyl|-N-|2-bromophenyll urea

N-[2-hydroxy 3-cyano 4-mcthyl phenyl |-N -| 2- bromophcnyl) urea was prepared from

2-aminn-5-mcthyI-6-cyano phenol (50mg, 0.34 mmol) according to the procedure in General

25 Method B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20)

and filtering. f70mg. 605U. 'H NMR (CD?OD): 5 7.92 (d. IH). 7.68 (d. IH). 7.59 fd. IH).

7.31 (t, IH). 7.00 (l. IH). 6.62 U. IH). 2.49 (s. (3H).

Example

30 Preparation of N-f2-hvdroxv 4-Carhoxvphenvl phcnvll-NM2-hromonhenvll urea

a)Prcparation of 4-niiro-3-hydroxybcnzophenonc

3-Hydroxybcnzophcnonc (3.00g, 1 5. 1 mmol) was dissolved in methylene

chloridc(40mL) followed by the addition of sodium nitrate (l.42g. 16.7mmol). The addition

of sulfuric acid f25mL/ 3M) was then made, followed by addition of a catalytic amount of

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was

diluted with methylene chloride and extracted with water. The organic layer was dried over

MgSCX, and filtered. The solvent was evaporated and chromatography of the resulting solid on

silica gel (4 c7rMeOH/ CHiCh) gave the desired productf 1. 10 g. 30 9< ).

l

H NMR
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fCD.^COCD!): 5 8.25 (d.lH), 7.86 (d.lH). 7.71 (m. IH), 7.59 fd. 1H). 7.48 (s, IH), 7.39

(dd. IH).

^Preparation of 4-amino-3-hydroxybenzophenone

A mixture of 4-nitro-3-hydroxybenzophenone (900 mg, 3.7mmol) and tin (II) chloride

5 (2.5 g. 1 1 . Immo!) in cthanol(50mL) was heated at 80°C under argon. After 2 hours, the

starting material has disappeared and the solution was allowed to cool down and then poured

into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being

extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and

filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel

10 (4%MeOH/ CH2C12 ) gave the desired product(685 mg, 87 ?c). *H NMR (CDiOD): 5 7.65 (d.

2H). 7.55 (dJH), 7.49 (t, 2H). 7.26 (s, IH), 7.16 (dd, IH), 6.68 (d, IH).

c)Preparation of N-[4-Carboxyphenyl-2-hydroxyphenyl]-N'-[2-bromophenyl) urea

N-[4-Carhoxyphenyl-2-hydroxyphenyl]-N'-[2-bromophenyl] urea

was prepared from 4-amino-3-hydroxybenzophenone (330mg ( 1.5 mmol) according to the

15 procedure in General Method B. The product was purified by precipitation from methylene

chloride/ hexane(l/20) and filtering. (490mg
;

19%).
lH NMR (CD?OD): 6 8.40 (d, IH),

8.09 (d, IH), 7.83 (d. 2H), 7.65-7.60 (m, 4H), 7.48 (s, IH), 7.43 (d. IH), 7.35 (d. (IH),

7.10 U.1H).

20 Example%
Preparation of N-f2-hvdroxv 3-carhoxvphenv) phenyl l-N'-l2-hrornophenvll urea

a)Prcparation of 3-nitro-2-hydroxybenzophenone

2-Hydroxybcnzophenonc (3.(X)g, 15. 1 mmol) was dissolved in methylene

chloride(4()mL) followed by the addition of sodium nitrate ( 1.42g. 16.7mmon. The addition

25 of sulfuric acid (25mL/ 3M) was then made, followed by addition of u catalytic amount of

sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was

diluted with mcLhylcnc chloride and extracted with water. The organic layer was dried over

MgSO/and filtered. The solvent was evaporated and chromatography of the resulting solid on

silica gel (4%MeOH/ CH :CI : ) gave the desired producK 1 .60 g. 44 3 >. *H NMR
30 (CD3COCDO: 6 S.30 (d.lH). 7.86 tm.3H). 7.71 mi. IH). 7.78 (d. IH). 7.56 (dd 2H). 7.24

II. IH).

h)Preparation of 3-amino-2-hydroxybcnzophenonc

A mixture of 3-nitro-2-hydroxybenzophcnonc (600 mg. 2.5mmol) and tin (ID chloride

1 1.7 g. 7.5mmol) in cihano!(50mL) was heated at 8()°C under argon. After 2 hours, the

35 starling material had disappeared and the solution was allowed to cool down and then poured

into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being

extracted with ethyl acetate. The organic phase was washed with brine, dried over MgSO< and
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t'iltered. The solvent was evaporated and chromatography of the resulting solid on silica gel

(4%MeOH/ CH 2CN) gave the desired product(490 mg, 92 9< ).

lH NMR (CD3OD): 5 7.65-

7.40 (m, 5H), 6.98 (d,lH), 6.86 (d, 1H), 6.67 (t, IH).

c)Preparation ol N-[2-hydroxy 3-carboxyphcnyl phenyl]-N
,

-[2-bromophenyl] urea

5 N-12-hydroxy 3-earboxyphenyl phenyl )-N'-[2-bromophenyIl urea was prepared from

3-amino-2-hydroxybcnzophenonc (250mg, 1.20 mmol) according to the procedure in General

Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20)

and filtering. (200mg. 78%).
(H NMR (CD,OD): 6 8.35 (d. 1H). 7.96 (d. 1H). 7.72 (d.

2H), 7.65-7.50 (m, 4H), 7.35 (d. 1H). 7.30 (d, IH), 7.01 (dd. (IH). 6.92 (t. 1H).

10

Example 97

Preparation of N-f2-hvdroxv 3-benzvloxv Dhenvl1-N'-r2-hromonhenvll urea

a)Preparation of 2-nitro-6-benzyloxy phenol

2-Bcnzyloxypheno! (5.00g. 25.0mmol) was dissolved in methylene chloride(40mL)

15 followed by the addition of sodium nitrate (2.30g, 27.5mmol). The addition of sulfuric acid

(3 ImU 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The

mixture was aJlowed to stir. After 24 hours, the reaction mixture was diluted with methylene

chloride and extracted with water. The organic layer was dried over MgSCU and filtered. The

solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/

20 CH 2C1 : ) gave the desired product(2.6 g, 43 *H NMR (CD3COCD*): 6 7.70 (d, I H).

7.50-7.28 <m. 5H), 7.14 (d, IH). 6.92 (t. IH), 5.21 (s, 2H).

b)Preparation of 2-amino-6-bcnzyloxy phenol

A mixture of 2-nitro-6-bcnzyloxy phenol (1.00 g, 4. 1 Ommol) and tin (II) chloride

(2.75 g. 1 2.2 mmol ) in elhanolf 1 50mL) was heated at 80°C under argon. After 2 hours, the

25 starling material had disappeared and the soluuon was aJlowed to cool down and then poured

into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being

extracted with ethyl aceiaic! The organic phase was washed with brine, dried over MgS04 and

filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel

<4<&MeOH/ CH 2CI 2 ) gave the desired product(1.35 g. 88 S ). *H NMR (CDiOD): 57.46 (d.

30 2H). 7.40-7.35 (m. 5H). 6.55 (d. IH), 6.40 <d. 1H). 5.10 (s. 2H).

h)Preparatu>n ol N-[2-hydroxy3-bcnzyloxy phenyI]-N'-[2-bromophcnyl| urea

N-|3-bcnzvIoxy-2-hydroxyphcnyll-N'-[2-bromophcnyI) urea was prepared from 2-

nitro-6-benzvloxy phenol (430mg. 2.00 mmol) according to the procedure in General Method

B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and

35 filtering. (630mg. 76* ). 'H NMR (CDiOD): 8 7.93 (d. IH), 7.58 (d. IH). 7.54-7.42 cm.

3H). 7.40-7.25 fm, 4H), 7.00 0. IH). 6.69 (d. 2H). 5.16 (s. 2H).

Example 98
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Prcnaraiion of N-3-f 2-hvdroxv-5-indanonel-N'-f 2-hromophcnvn urea

a)Prcparation of 2-hydroxy-3-nitro-5-indanonc

2- Hydroxy-5-indanone(3.00g, 20.0mmol) was dissolved in methylene chloride(4()mL)

followed by the addition ol sodium nitrate (1.95g, 21.0mmol). The addition of sulfuric acid

5 (25ml_V 3M) was then made, followed hy addition of a catalytic amount of sodium nitrite. The

mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene

chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The

solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOW

CH 2C1 2 ) gave the desired product(L5 g, 39 %).
!H NMR (CD,COCD,): 5 7.70 (d.lH), 7.04

10 (d. IH), 3.04 (d, 2H). 2.74 (d. 2H).

b)Preparaiion of 3-amino-2-hydroxy-5-indanone

A mixture of 2-hydroxy-3-nitro-5-indartone ( 1 .50 g, 7.80mmol) and tin (II) chloride

(5.25 g, 23.3 mmol) in ethanol(150mL) was heated at 80°C under argon. Alter 2 hours, the

starting material had disappeared and the solution was allowed to cool down and then poured

1 5 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being

extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and

filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel

(4%MeOH/ CH2C1 2) gave the desired productfLOO g. 79 %). 'H NMR <CD3OD): 5 6.85

<d.1H). 6.45 <d, IH), 2.95 (d, 2H), 2.60 <d, 2H).

20 ^Preparation N-3-[2-hydroxy-5-indartone)-N'-[2-bromophenyl) urea

N-|2-Hydroxy-5-indanone]-N
,

-[2-bromophenyl) urea was prepared from 3-amino-2-

hydroxy-5-indanonc (326mg. 2.00 mmol) according to the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering.

f6IOmg.85$n. *H NMR (CDiOD): S 7.92 (d, IH). 7.65 (m. 2H). 7.45 <t. IH). 7.09 (I.

25 IH). 7.00 (d. 1H), 2.90 (d. 2H). 2.66 <d. 2H).

Example 99

Preparation of (FVN-l4-f2-fMcthoxvcarbonvn cthenvll-2-hvriroxvnhenvll-N'-l2-

hmmophenvllurea

30

a preparation of 4-nitro-3-hydroxycinnamic acid

3-Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene

chloridc(40mL) followed by the addition of sodium nitrate (1.70 g. 26.1 mmol). The addition

oi sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount ol

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was

diluted with methylene chloride and extracted with water The organic layer was dried over

MgSCX. and filtered. The solvent was evaporated and chromatography of the resulting solid on
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silica gel (4%MeOH/ CH2CI 2 ) gave the desired producif ] .0 g, 26 9r ).

l

H NMR (CDyCOCD^):

6 8.07 (d. IH), 7.69 (d. 1H), 7.51 (s, IH), 7,46 (d, 2H), 6.75 (d,lH).

h) Preparaiion of 4-nitn>-3-hydroxymethylcinnaraate

4-Nitro-3-hydroxycinnamic acid was stirred in excess methanol with a catalytic amount

5 of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on

silica gel (4%McOH/ CH2C1 2) gave the desired producid.O g, 94 9c). 'H NMR (CD.COCD,):

8 8.17 (d, !H), 7.69 (d. IH), 7.52 (s, 1H), 7.45 (d, 2H), 6.75 (d.IHl. 3 X0 (s. 3H)

c )Preparauon of 4-amino-3-hydroxymcthylcinnamate

A mixture of 4-nitro-3-hydroxymethylcinnamate ( 1.0 g, 4.5()mmol) and tin (11)

10 chloride (3.0 g. 13.4 mmol) in ethanoI(50mL) was heated at 80°C under argon. Alter 2 hours,

the starting material had disappeared and the solution was allowed to cool down and then

poured into ice. The pH was made slightly basic (pH7-8X by addition of solid NaOH, before

being extracted with ethyl acetate. The organic phase was washed with brine, dried over

MgSO< and filtered. The solvent was evaporated and chromatography of the resulting solid on

1 5 silica gel (4&MeOH/ CH2C1 2) gave the desired product (650 mg, 75 * ). *H NMR (CD,OD):

87.50 (d,lH), 6.94 (s, IH), 6.89 (d, 1H), 6.68 (d, IH), 6.18 (d, IH). 3.74 (s, 3H).

d)Preparation (E)-N-[4-f2-(Methoxycarbonyl) eihenyl]-2-hydroxyphenylJ-N
,

-f2-

bromophenyl] urea

(E).N-|4-f2-(Methoxycarbonyl)ethenylJ-2-hydroxyphenyl]-N
,

-(2-bromophcnyl| urea

20 was prepared from 4-amino-3-hydroxymethylcinnamate (250mg, 1 .3 mmol) according to the

procedure in General Method B. The product was purified by precipitation from methylene

chloride/ hexanef 1/20) and filtering. (3<X)mg, 59%). 'H NMR (CDiOD): 8 8.24 (d.lH). 8.05

<d. lH).7.69(d. IH), 7.65 (d, IH). 7.42 0. IH). 7.21 (s. IH). 7.19 (d. IH). 7.10(1. IH)

6.45 (d.IH) 3.81 <s. 3H).

25

Example LW
Preparation of rE)-N-f3-12-(MethoxvcarhonvMethenvll-2-hvdroxvnhenvll'N'-f2-

hromophenvll urea NM2-hrpmor)henyll urea

a)Preparation of 3-nitro-2-hydroxycinnamic acid

30 2-Hydroxycinnamic acid (3.00g. 18.3 mmol) was dissolved in methylene

chloride(4()mL) followed by the addition of sodium nitrate (2.21 g. 26. t mmol). The addition

of sulfuric acid (30 mU 3M) was then made, followed by addition of a catalytic amount of

sodium nitrite. The mixture was allowed to stir. After 24 hours, the rcacuon mixture was

diluted with methylene chloride and extracted with water. The organic layer was dried over

35 MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on

silica gel (4<7rMeOH/CH2Cl 2) gave the desired product(2.0 g. 52 9<). *H NMR (CD^COCDo:

5 8.21 (d. IH). 8.16 (d, IH). 8.05 <d. 1H), 7.19 (I, IH). 6.72 (d. IH)
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b) Preparation of 3-niiro-2-hydmxymcihy]cinnamate

3-mtm-2-hydroxycinnamic acid was siirred in excess methanol with a catalytic aniouni

of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on

silica gel (4%MeOH/ CH 2C1 2 ) gave the desired productf 1 .0 g. 94 % ). 'h NMR (CD ?COCDo:
S 6 8.25 (d. 1H). 7.8.15 (d, IH), 8.06 (s. IH). 7.20 (l. 2HK 6.76 (d.lH). 3.80 (s. 3H>.

c)Preparaiion of 3-amino-2-hydroxymethylcinnamate

A mixture of 3-nitro-2-hydroxymethylcinnamate (1.0 g, 4.5 mmol; and tin (II) chloride

(3.0 g. 13.4 mmol) in eihanol(50mL) was heated at 80°C under argon. After 2 hours, the

starting material had disappeared and the solution was allowed to cool down and then poured

10 into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being

extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and

filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel

(4%MeOH/ CH2C1 2) gave the desired product (700 mg, 81 %). 'H NMR (CDiOD): 6 8.04 (d.

1H). 6.93 (d, IH),6.79 (d, IH), 6.71 (I, IH), 6.43 (d, IH), 3.72 (s. 3H).

15 d)Preparation(E)-N-(3-[2-(Methoxycarbonyl)ethenyl)-2-hydroxyphenyl)-N-[2-bromophcnyl|

urea

(E)-N-[3-[2-(Methoxycarbonyl) ethenyl]-2-hydroxyphenyI]-N'-[2-bromophenyI| urea

was prepared from 3-amino-2-hydroxymethylcinnamaie (100 mg. 0.52 mmol) according to the

procedure in General Method B. The product was purified by precipitation from methylene

20 chloride/ hcxane(l/20) and filtering. (iSOmg, 74%).
!H NMR (CD^OD): 8 8.10 (d.lH). 8.00

<d. IH), 7.69 (d, IH), 7.65 (d, IH), 7.42 (t, IH), 7.38 (I. IH). 7.32 (d. I H). 7.05 U. IH)

6.55 (d.lH) 3.81 (s, 3H).

Examnle 101

Prcparauop of (E)-NMH^(Aminwarfron^

u^ca NW^twmpPfrepyll mea

alPreparauon of 2-hydroxycinnamidc

2-Hydroxycinnamic acid (2.00g, 12.3 mmol) was dissolved in dimethyl

formamidc( lOmL) followed by the addition of bcnzotriazol- 1 -yloxy-

tris(dimcihylamino)phosphonium hcxafluorophosphatc (5.4g. 12.3 mmol) and incihylamme (

l.7mL. I2.3mmoI). Ammonia gas was bubbled into the reaction mixture for 30 minutes. The

mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene

chloride and extracted with water. The organic layer was dried over McS04 and filtered. The

solvent was evaporated and chromatography of the resulting solid on silica gel i49< MeOH/

CH:G:) gave the desired producl(1.5 g, 75 %).

b)Preparation of 3-nitro-2-hydroxycinnamide

2-Hydroxycinnamide (750 mg. 4.6 mmol) was dissolved in methylene chloride(40mL)

followed by the addition of sodium nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid
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(7 mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The

mixture was allowed to stir. Alter 24 hours, the reaction mixture was diluted with methylene

chloride and extracted with water. The organic layer was dried over MgS04 and filtered. The

solvent was evaporated and chromatography of the resulting solid on silica gel <4%MeOH/

5 CH2C1 2 ) gave the desired product(350 mg, 3ft <7r).
l

H NMR (CD3COCD3 ): 5 8. 19 (d, IH),

8.02 (d. IH), 7.88 (d, IH), 7.15 (t, IH), 6.84 (d. IH)

c)Prcparaiion of 3-amino-2-hydroxycinnamidc

A mixture of 3-nitro-2-hydroxymcihylcinnamaie (350 mg. 1.7 mmol) and tin (II)

chloride (3.0 g. 1 3.4 mmol) in clhanol(5()mL) was heated at 80°C under argon. After 2 hours.

10 the starting material had disappeared and the solution was allowed to cool down and then

poured into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before

being extracted with ethyl acetate. The organic phase was washed with brine, dried over

. MgS04 and filtered. The solvent was evaporated and chromatography of the resulting solid on

*
silica gel (491-McOH/ CH2C1 2) gave the desired product(244 mg.80%).

15 d)Preparauon of (E)-N-[3-[2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl]-N-[2-

bromophcnyl) urea

(E)-N-13-[2-(Aminocarbonyl)ethenyl|-2-hydroxyphenylI-N'-I2-bromophenyl) urea

was prepared from 3-amino-2-hydroxycinnamidc ( 100 mg, 0.56 mmol) according to the

procedure in General Method B. The product was purified by precipitation from methylene

20 chloride/ hexanc(l/20) and filtering. (110 mg. 52%).'H NMR (CD^OD): 5 8.00 (d.lH), 7.90

(d. 1H). 7.63 <d. IH). 7.55 fd. IH). 7.35 tm. 2H), 7.05 ft. IH). 6.95 (t. 1H), 6.70 {d.lhh

Example 102

Preparation of (E)-N- i4-l2-( Aminocarhonvl) cthcnvll-2-hvdroxvnhcnvH-N'-l2-bromoPhcnv II

25 urea, N'-|2-hromopfrcnv|| urea

a)Prcparation of 3-hydroxycinnamide

3-Hvdroxyeinnamic acid (2.Mg. 12.3 mmol) was dissolved in dimethyl fomianudef In

mL) followed by the addition of bcn/oiriazo!- l-yloxy-iris(dimcthylamino)phosphoniuni

hcxalluorophosphaic (5.4g. 12.3 mmoh and tricihylamine ( 1.7 mL. I2.3mmol). Ammonia

30 gas was bubbled into the reaction mixture for 30 minutes. The mixture was allowed to sui loi

24 hours, the reaction mixture was diluted with methylene chloride and extracted with water

The organic laver was dried over MgSOj and filtered. The solvent was evaporated and

chromatography of the resulting solid on silica gel (4%McOH/ CH 2C] : )
gave the desired

pioductU.3 g. 65 l
7f ).

35 b)Preparation of 4-nitro-3-hydroxycinnamide

3-Hydroxycinnamidc (750 mg. 4.6 mmol) was dissolved in methylene chloridef40 mL)

followed by the addition of sodium nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid

(7 mL/ 3M ) was then made, followed by addition of a catalytic amount of sodium nitrite. The
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mixturc was allowed 10 stir. After 24 hours, ihc reaction mixture was diluted with methylene

chloride and extracted with water. The organic layer was dncd over MgS04 and filtered. The

solvent was evaporated and chromatography ol'ihc resulting solid on silica gel (4%McOH/

CH 2C\ 2 ) gave the desired producl(240 mg, 25 %).
lH NMR (CD.COCDO: 6 X.09 (d. IH).

5 7.49 (d, 1H). 7.26 (s, 1H). 7.16 (d. IH), 6.71 (d, IH)

c)Prcparation of 4-amino-2-hydroxycinnamide

A mixture of 4-nitro-3-hydroxymeihylcinnamatc (300 mg. 1.40 mmol) and tin (ID

chloride (9X0 mg, 4.30 mmol) in ethanol(50 mL) was heated at 80°C under argon. Alter 2

hours, the starting material had disappeared and the solution was allowed to cool down and

10 then poured into ice. The pH was made slightly basic (pH 7-8). by addition of solid NaOH.

before being extracted with ethyl acetate. The organic phase was washed with brine, dried

over MgS04 and filtered. The solvent was evaporated and chromatography of the resulting

solid on silica gel (4%MeOH/CH 2Cl2 ) gave the desired product (200 mg. 74 %).

d)Prcparation(E)-N-[3-[2-(Aminocarbonyl) ethenyIl-2-hydroxyphenyl|-N'-[2-bromophenyl|

1 5 urea

(E)-N-|3-[2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl)-N
,

-[2-bromophenyl ) urea

was prepared from 4-amino-2-hydroxycinnamide (lOOmg. 0.56 mmol) according to the

procedure in General Method B. The product was purified by precipitation from methylene

chloride/ hexane(l/20) and filtering. (I25mg, 54%). 'H NMR (CD,OD): 6 8.05 <d,lH). 7.92

20 (d. IH). 7.60 (d. IH), 7.4 5 (d. IH), 7.35 (t, IH), 7.05 (m. 2H). 6.50 (d.lH) .

Example 103

Preparation o f N-12-hvdroxv 4-fphenvI amino carhoxv) phenyl l-N-12-bromonhcnvll urea

N-|2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N'-|2-bromophcnyI| urea was

25 prepared Irom 5-(phcnyl amino carboxy) 2-amino phenol (0.50 mmol) according to the

procedure in GcncraJ Method B. The product was purified by precipitation from methylene

chloride/ hcxanef 1/20) and filtering. (150 mg, 709F ). *H NMR (CDiOD): 6 8.25 (d. IH).

X.UO id. IH). 7.75 (d. 2H). 7.64 (d. 1H), 7.50 (d. 2H), 7.41 <m. 3H). 7.16 u. IH). 7.05 (l.

IH).

30

Example H)4

Pronaraimn of N-14-aminocarbonvl-2-hvdroxvnhenvll-N'-f:-bromonhcnvll urea

N-14-Aminocarbonyl -2-hydroxyphcnyI|-N'-|2-bromophcnyl| urea was prepared Irom

vamniocarbonvl-2-amino phenol (304 mg, 0.50 mmol) according to the procedure in General

35 Method B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20)

and filtering. (440 mg. 62'7, ).

l

H NMR (CD^OD): 5 8.09 (d. IH). 7.91 (d. IH).7.60(d.

IH). 7.45 im. 3H).7.00 (d. IH).
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gxample KjS

Preparation of N-f2-Hvdroxv-3.5.6-trinuoronhenvl)-N'-n-hromophcnv))urca

N-(2-Hydroxy-3.5,6-irinuorophenyI)-N
,

-(2-bromophenyJ)urca was prepared from

3.5,6-trifluoro-2-hydroxyaniline (83 mg, 0.51 mmol) and 2- (bromophcnyl )isocyanatc (100

5 mg, 0.53 mmol) according to the procedure in General Meihod B. The product was purified

by preparation thin layer chromatography. EI-MS m/z 359 (M-H)\

Example K>6

Preparation of N-f2-Hvdroxv-3-nuoro-4-trinunromethvlphenvn-N
,

-f2-bromophenvnurea

10 N-(2-Hydroxy-3-fluoro-4-trinuoromethylphenyl)-N'-C2-brornophenyl)urea was

prepared from 4-trifluoromethyl-3-fiuoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2-

(bromophenyl)isocyanate (243 mg, 1.2 mmol) according to the procedure in General Method

B. Removal of solvent under reduced pressure and chromatography of the resulting solid on

silica gel (hexanerethyl acetate) gave the tide compound (20 mg, 49r). EI-MS m/z 391 (M-H)

.

15

Example 107

Preparation pf N-(2-Hydr^y'3-iftdQphenyl)-N''fM>rPPiPPhenyl)urea

N-(2-Hydroxy-3-iodophenyl)-N'-(2-bromophenyl)urea was prepared from 3-iodo-2-

nydroxyaniiine (200 mg. 0.85 mmol) and 2-(bromophenyl)isocyanate (169 mg, 0.85 mmol)

20 according to the procedure in General Method B. Removal of solvent under reduced pressure

and chromatography of the resulting solid on silica gel (hexane:ether) gave the title compound

i'40mg. 119).
l

H NMR (DMSO): 6 9.45 (s. 1H), 9.15 (s. 1H). 8.8 (s. 1H). 7.95 (d. 1H).

7.8 (d, IH).7.65 (d. 1H). 7.4 (d, 1H), 7.3 (I. 1H), 7.0 (i. 1H). 6.65(1. 1H).

25 Examnlc 108

Preparation of N-l2-IH2-ftrinuoromethvnphenvll.suironvllaminolnhcnvH-N -(2-

hromophcnvDurea

a)Prcparaiion ol |2-|2-(trinuoromcthyl)phcnyl|(sull'onamido)aJiiline)

The title compound was prepared according to General Meihod C using 2-

30 (trilluoromcthyhbcnzcnesulfonyl chloride ( 1 cquivj. The product was purified by

chromatography on silica gel (methylene ehloridc:mcihanol) (1.04 g. 339 ). EI-MS m/z 317

(M+H)\

^Preparation ol N-|:-[||2-(trinuoromethyl)phcnyl|sullonyl|amino|phcny]|-N -(2-

bromophcnyUurea

35 The title compound was prepared using[2-|2(trilluoromethyl)phcnyl|

(sulfonamido)aniline (1.04 g. 3.2.mmol) and 2-fbromophenynisocyanatc (652 mg. 3.2 mmoh

according to General Method B. The solvent was evaporated to give the desired urea (1.03 g.

619). EI-MS m/z 514 (M+H)*.
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Example 109

Preparation of N-(2-BromnphenvlVN'-f2-dimethvlamino?;utronvlamin tilphnnvlhirr;t

a)Preparaiion of (2-| U-(dimcthylamino)|sulfonamidoaniline)

The tillc compound was prepared according to General Method C using

dimcthyisulfamoyl chloride ( 1 equiv.). The product was purified by chromatography on silica

gel (methylene chloride:methanoI). ES-MS m/z 216 (M+H)\

b)Preparation of N-(2-BromophenyI)-N
,

-[2-(dimelhylaminosulfonylamino|phcnyl|urca

The title compound was prepared from (2-[ U-(dimethlyaminoisull'onamido-

aniline (137 mg. 0.6 mmol) and 2-(bromophenyl)isocyanate (126 mg, 0.6 mmol) according to

General Method B. The solvent was evaporated and chromatography on silica gel (ethyl

acetate:hexane) gave the desired urea. EI-MS m/z 413 (M+H)*

Example 110

Preparation of N-f2-(Phenethvlsulfonvlamino) nhenvn-N'-f2-hromophcnvl)urea

(2-(Phenethylsulfonamido) aniline] (example 60, 300mg, 1.09 mmol) was placed in a

Parr shaker bottle containing palladium (180 mg) under an argon stream. Methanol (150 mL)

was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction

mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline

(269 mg. 90%). EI-MS m/z 277 (M+H)*.

b)Prcparauon of N-|2-(Phenethylsulfonylamino)phenyll-N'-(2-bromophenyl)urca

The title compound was prepared from (2-(phcncthyisullonamido) aniline | (269 mg.

0.97 mmol) and 2-(bromophcnyl)isocyanatc ( 193 mg t 0.97 mmol) according to General

Method B. The desired urea was precipitated out of tolucnc/hcxanc (3K4 mg. 78V, ). EI-MS

m/z472 (M-HV.

Example 1 1

1

Preparation of N-l2>l(2-acetamido-4-methvlthiazol-5-vnsulfonvlaminolphenvH-N'-(2-

hmmophenvnurea

a)Prcparation of |2-I(2-acctamido-4-mcthyl-5-thiazolc)sulfonamido|anilinc|

The title compound was prepared using 2-acctamido-4-mcihvl-5-ihiazolesull"onyJ

chloride ( 1 cquiv. ) according to General Method C. A solid precipatatcd irom the reaction

mixture and was filtered to give the desired aniline (1.68 g. 52
l
7( ). ES-MS m/z 327 (M+Hf

b)Prcparation of N-|2-I(2-acctamido-4-mcihylihiazoI-5-yl)sulfonylamini)|phenyI|-N
,

-(2-

broniophenyDurea

The title compound was prepared from |2-[(2-acetamido-4-mcihyl-5-

thiazolejsulfonamidolanilinel (1.68 g.5.14 mmol) and 2-(bromophcnyl)isocyanatc
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(1.02 g, 5. 14 mmol) according to General Mcihod B. The product was precipitated from ethyl

acciatc/hcxanc (220 nig, 8%). EI-MS m/z 524 (M+Hf

.

Example 112

5 Preparation o f N-l2-hvdroxv-4-cvanophenvll-N'-l4-phenvlphenvll urea N-[2-Hydroxy-4-

cyanophenyll-N'-[4-phenylphenylJ urea was prepared from 2-amino-5-cyanophcnol (60mg.

0.45 mmol) according to the procedure in General Method B. The product was purified by

precipitation from methylene chloride/ hcxane( 1/20) and filtering. (135 mg. 75% ). 'H NMR
(CDiOD): 8 8.33 (d, IH), 7.71-7.29 (m. 9H), 7.25 (d. IH), 7.12 (s. IH).

Examnle 113

Preparation of N-f2-hvdroxv-4-cvanophenvn-N
,

-f2.3-dichlorophcnvll urea

. N-r[2-Hydroxy-4-cyanophenyl)-N'-[2 t3 dichlorophenyll urea was prepared from 2-

amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B.

1 5 The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering.

(125mg, 86%). 'H NMR (CD^OD): 5 8.27 (d, IH), 8.15 (m, IH). 7.39-7.20 (m. 2H), 7.16

(d, IH), 7.06 (s. IH).

Example 114

20 Preparation of N-f 2-hvdroxv-4-cvanophenvll-N'-f2-meihoxvnhenvll urea

N-[2-Hydroxy-4-cyanophenyl)-N'-[2-methoxyphcnyl] urea was prepared from 2-

amino-5-cyanophcnol (6()mg, 0.45 mmol) according to the procedure in General Mcihod B

The product was purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering

(105mg. 839f ).

l

H NMR (CDiOD): 5 8.26 (d. IH). 8.02 id. IHi. 7 .14 (d. IH». 7.(15 <%.

25 IH). 7.00-6.83 (m. 3H). 3.84 <s. 3H).

Example 11.5

Preparation of N-12-hvdroxv-4-cvanophcnvll-NM3-mcthoxvphcnyll urea

N-|2-Hydroxy-4-cyanophcnyl|-N'-f3-mcthoxyphcnyll urea was prepared from 2-

30 amino-5-cyanophenol (60mg. 0.45 mmol » according to the procedure in General Method B

The product was purified by precipitation Irani methylene chloride/ hexane( l/20» and filtering

M02mg. 80'*). *H NMR (CDiOD): 5 8.25 (d. IH). 7.25-7 OS mi. 3H). 7.04 <s. IHf.fi 9(>

U. IH). 6.58 (d. IH).

35

Preparation of N-f2-hvdroxv-5-nuoronhenvll-N'-I2-bromonhcnvll urea

a)Preparation of 2-amino-4-fiuorophcnol
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A mixiurc ol 4-fluoro-2-nitrophcnol( tg, 4.64mmol) and lin (II) chloride (5.4 g,

24.2mmol) in eihanoKSOmL) was healed ai 80°C under argon. After 2 hours, the starting

material had disappeared and ihc solution was allowed to cool down and then poured into ice.

The pH is made slightly basic (pH7-8). by addition ol solid NaOH, before being extracted with

5 ethy) acetate. The organic phase was washed with brine, dried over MgS04 and filtered. The

solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/

CH2C1 2 J gave the desired product(622 mg. 85 3).
lH NMR (CDiOD): 56.51 (dd. 1H). 6.32

(dd, IH), 6.17 (ddd. 1H).

b)Preparation of N-[2-hydroxy-5-fluorophenyl|-N42-bromophenyll urea

10 N-[2-Hydroxy-5-fluorophenyl|-N'-[2-bromopheny]| urea was prepared from 2-amino-

6-lluoro phenol (254mg. 2.(X) mmol) according to the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hexaneO/20) and filtering.

(520mg.80%). 'H NMR (CD,OD): 8 7.88 (d, )H), 7.79 (dd, IH). 7.57 (d, 1H), 7.31 (t.

IH). 7.00 (l. IH), 6.76 (dd. IH); 6.57 (dddJH).

15

example H7
Preparation of N-f2-hvdroxv-5-trinuommcthvlphenvll-N'-f 2-hromonhenv)l urea

a)Prcparation of 2-amino-4- trifluoromethylphenol

A mixture of 4-irifluoromcthyl-2-niirophcnol( 1.0 g. 4.8mmoI) and lin (II) chloride (5.4

20 g, 24.2 mmol) in eihanoK 1 5()mL) was heated at 80°C under argon. After 2 hours, the starting

material had disappeared and the solution was allowed to coo] down and then poured into ice.

The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted

with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and filtered.

The solvent was evaporated and chromatography of the resulting solid on silica gel (4 c
/7 MeOH/

25 CH 2C) 2 ) gave the desired producl(7()X mg. 83 L
7< ). *H NMR (CDiOD): 8 6.87 (s. I H). 6.80

(d. IH). 6.69 id. IH).

b)Prcparation of N-[2-hydroxy-5-crinut)romcihylphcnyl|-N'-I--hromophcnyl| urea

N-[2-hydroxy-5-trinuoromeihylphcnyI|-N'-(2-br(>m()phenyI| urea was prepared from

2-amino-4-iriiluoromcihylphem>l {354mg. 2.00 mmol I according to the procedure in General

30 Method B. The product wa.s purified hy precipitation from methylene chloride/

hcxanc(lcquiv./2()cquiv.) and filtering. f490mg. 65* ).

lH NMR (CD.OD): 6 8.40 ts. IH).

7.94 (d. IH). 7.60 (d. IH). 7.35 (t. IH). 7 18 (d. IH). 7.03 (I. IH). 6.95 (d. IHj

Example 118

35 Preparation of Nr-l2-hvdn>xvphpnv)l-N"-l2-hromonhenvH urea

N-{2-hydroxyphcn\ l|-N'-|2-bromo phenyl! urea was prepared from 2- amino-phenol

( I41mg. 1.30 mmol) according to the procedure in General Method B. The product was

purified by precipitation from methylene chloride/ hcxancf 1/20) and filtering. GOOmg.759; ).
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!

H NMR <CD,OD): 5 8.05 fd, IH). 7 49 (d. IH), 7.25 U. 2H), 6.96 (t. IH). 6.90 u. 2H).

6.ftK u. IH)

Example 1 \9

5 Preparation of N-f trans-3-stvrl 2-hvdroxv phenyl 1-N'-f2-hromophcnvl I urea

a)Prcparaiion of trans-6-styrl-2-nitrophenol

Trans-2-styrlphcnol (5(M) mg, 2.55 mmol) was dissolved in methylene ehloride(40mL)

followed by the addition of sodium nitrate (240 mg, 2.8 ImmoJ). The addition of sulfuric acid

(3 mL of 3M) was then made, followed by addition of a catalytic amount of sodium nitrite.

10 The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with

methylene chloride and extracted with water. The organic layer was dried over MgS04 and

filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel

(4%MeOH/CH 2Cl 2 ) gave the desired product (200 mg, 36 %). 'H NMR (CD3COCD,): 5

8.05 (d. IH). 7.90 (d. 2H).7.65-7.20 (m.7H>.7.00 (UH).

1 5 b)Prcparaiion of trans-6-styrl-2-aminophenol

A mixture of trans-6-styrI-2-nitrophenol (200 mg, 0.83 mmol) and tin (II) chloride

(560 mg. 2.60 mmol) in cthanoJ(50mL) was heated at 80°C under argon. After 2 hours, the

starting material has disappeared and the solution was allowed to cool down and then poured

into ice. The pH is made slightly basic (pH7-8), by addition of solid NaOH, before being

20 extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS04 and

filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel

iV7< McOH/ CH :a 2 ) gave the desired product (50 mg. 29 ?< ). 'H NMR (CD.OD): 5 7.51 fnv

3H). 7.29 tm. 3HK7.1 I a. IH), 7.00 (m, 2H), 6.69 <m. 2H).

e Preparation of N-ltrans^^-siyrl^-hydroxyphcnyll-N'-^-bromophcnyll urea

25 N-|iransO-sty^2-hydroxyphenyll-NM2-bromophenyl| urea was prepared from trans-

6-siyrl-2-aminophcnol (35mg.O. 17 mmol) according to the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hcxane( 1/20) and filtering.

(36mg. 53'JJ ).

l

H NMR (CD,OD): 57.97 (d, IH). 7.62-7.48 <m. 4H). 7.45-7.26 im. 5H).

7.25(1. IH). 7.15 id. IH). 7.01 (l. IH). 6.88 (l 2H).

30

Example 1?"

Preparation of \-|2- hvdmxv-3.4-dichlorophcnvll-N'-l2'mcthoxvphcnvl I urea

N-|2-hydroxy-3.4-dichlorophenyI|-N'-|2-mcihoxyphcnyI| urea was prepared from 2-

amino-5.6-dichlorophenol (XOmg. 0.50 mmol. example 82b) according to the procedure in

35 Genera) Method B. The product was purified by precipitation from methylene chloride/

hexanef 1/20) and filtering. (I25mg.77«). *H NMR (CDiOD): 5 8.02 <d. IH). 7.79 (d. IH).

7.05-6.K6 tm, 4Hi. 3.92 «.s. 3H).
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Exajnple 1?1

Preparation of N'l2-hvdroxv-_1.4-dichlorophenvl1-N
,

-t4-methoxvphcnvl) urea

N-[2-hydroxy-3,4-dichlorophenyl]-N'-(4-methoxyphenyl| urea was prepared from 2-

5 amino-5,6-dichlorophcnol (80mg t 0.50 mmol, example 82b) according lo the procedure in

General Method B. The product was purified by precipitation from methylene chloride/

hcxanc{lcqui\\/20equiv.) and filtering. (120mg, 14%).
l H NMR (CD ?OD): 6 7.89 (d. 1H).

7:35 Id. 2H), 6.99 (d, IH), 6.90 (dd, 2H), 3.80 (s, 3H).

lo Example 122

Preparation of N-f2-hvdroxv-3.4-dichloronhenvll-N
,

-f3-trinuoromeihvlphcnvll urea

N-[2-hydroxy-3,4-dichloropheny!]-N
,

-[3-trifluoromethylphenyl| urea was prepared

from 2-amino-5.6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to the

procedure in General Method B. The product was purified by precipitation from methylene

15 chloride/ hexane(lequiv720equiv.) and filtering. ( 1 30mg, 7

1

9c).
lH NMR (CD^OD): 8 7.96

(d, 2H). 7.60 (d, IH), 7.48 (t, 1H), 7.30 (d, 1H), 7.00 (d, 1H).

Example 123

Preparation of N-r2-hvdroxv-3.4-dich1oronhenvll.N
,

-[2-nhenvlphenvll urea

2t) N-[2-hydroxy-3.4-dichlorophenyl]-N'-|2-phenylphenyl] urea was prepared from 2-

amino-5.6-dichlorophcnol (80mg. 0.50 mmol. example 82b) according to the procedure in

General Method B. The product was purified by precipitation from methylene chloride/

hcxanc(lequiv./20equiv.) and filtering. (1 lOmg, 59%).
lH NMR (CD*OD): 5 7.77 (d. 1H).

7.73 id. 1H), 7.53-7.14 (m. 8H). 6.95 (d. 1H).

2.s

Example |?4

Preparation of N-12-hvdroxv- l .4-dichlorophcnvll-N'-l2.3-dichhmmhenvH urea

N-|2-Hydroxy-3.4-dichlorophcnyl|-N'-|2.3-dichlorophenyl| urea was prepared Iron)

2-amino-5.6-dichlorophcnol (80mg. 0.50 mmol, example 82b) according to the procedure in

30 GcneraJ Method B. The product was purified by precipitation from methylene chloride/

hcxane(lcquiv720equi v.) and filtering. 030mg. 7 1<Z ).

lH NMR (CDiOD): 6 8.06 (dd. IH).

7.91 id.- IH). 125 (m. 2H). 7.00 (d. IH).

Example 125

35 Preparation of N.I2-hvdroxv-4-isopropvlnhenvll-Nr-i3-trifluoromethvlphcnvll urea

^Preparation of 2-nitro-5-isopropylphenol

3-jsopropylphenol (3.00g. 22 mmol) was dissolved in methylene chloridc(40ml)

followed by the addition of sodium nitrate (2.06g. 24mmoi). The addition of sulfuric acid
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(25mU 3M) is then made, followed by addition ol a catalytic amount of sodium nitrite. The

mixture was allowed 10 stir. After 24 h, the reaction mixture is diluted with methylene chloride

and extracted with water. The organic layer is dried over MgSQ* and filtered. The solvent was

evaporated and chromatography of the resulting solid on silica gel (4^ MeOH/CH:CI 2 ) gave

5 the desired product( 1 .09g, 27 %). 'H NMR (CD3COCD;,): 8 7.95 (d.IH), 7.62 (d.lH). 7.1

1

<d, 1H), 2.95 (m, 1H), 1.24 (d, 6H).

b) Preparation of 2-amino-5-isopropylphenol

To a solution of 2-nitro-5-isopropylphenol(lg. 6.4 mmol) in mcthanoJ(50 mL) was

added 10% Pd/C (100 mg). The mixture was Hushed with argon, then hydrogen was bubbled

10 through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon

pressure overnight. The mixture was filtered ihrough celite and the ceiiic was washed with

methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel

(5%MeOH/ CH2C12) gave the desired product(775 mg, 93 « ). *H NMR (CD ?OD): 5 6.71-

6.44 (m, 3H). 2.73 (m, 1H), 1.20 (d, 6H).

15 c) Preparation of N-[2-hydroxy-4-isopropylphenyll-N'-I3-trifluoromcihylphenyll urea

N-[2-hydroxy-4-isopropylphenyl]-N-[3-trinuoromethylphenyl) urea was prepared

from 2-amino-5-isopropylphenol (75mg, 0.50 mmol) according to the procedure in General

Method B. The product was purified by precipitation J'rom methylene chloride/

hexane(lequiv./20equiv.) and filtering. (140mg. 83%). 'H NMR (CD ?OD): 6 7.91 (d. 2H).

20 7.62 (d, 1H). 7.47 (1. 1H), 7.39 (d, IH), 6.75 (s. 1H). 6.72 (d, 1H). 2.80 (m. 1H). 1.21 <d.

6H).

Example

Preparation ol N-12-hvdmxv-3-nanhthvll-N
,

-f2.3-dichloronhenvll urea

25 N-12-hydroxy-3-naphthyl)-N
,

-|2.3-dichlorophenyl] urea was prepared from 3-uminn

2-naphlhol U60mg, 1.00 mmol) according to the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hexancf lequiv./20cquiv.f and

filtering. (285mg. 82<#). *H NMR (CDiOD): 5 8.48 (s. 1H). 8.10 (d. IH). 7.68 id. IHk

7.57 (d. 1H). 7.40-7.23 |m. 4H), 7.18 (d. 1H).

30

Ewmplc 137

Preparation of N-I2-K? 3.DichlorothienvS-vl)lsulf()nvlamin I >lphpnvll-N
,,

-f2-hmmonhcnvl miv;.

alPrcparauon ol |2-|f2.3-Dichlorothicn-.vyl)|sulfonyiaminoaniline|

The title compound was prepared according to General Method C using 2.3-

35 dichlorothiophenc-5-sullonyl chloride (( I cq). The product was purified by flash

chromatography on silica gel (ethyl acctatc/hcxane 20/80-methyicne chloridcrmcthanol 90/10?

(1.25 g.39%). El-MS m/z 321 (M-H)
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b)Preparaiion of N-[2-[(2 t3-Dichloroihicn-5-yl))sulfonyiamino (phenyl |-N'-(2-

bromophcnyDurea

The title compound was prepared from (2-[(2,3-dichlorothicn-5-

yl))sulfonyiaminoanilinc (1.25 g,3.9 mmol) and 2-(bromophcnyI)isocyanaic (768 mg, 3.9

5 mmol) according to General Method B. The product was purified by Hash chromatography on

silica gel (ethyl acctate:hcxane 30/70) (272 mg. 13 %) EI-MS m/z 520 fM-H)

Example I2E

Preparation of N-f 2-K3.5-Bistrinuoromethvlphcnynsulfonvlaminolphcnv)l-N'-(2-

10 |>rprnpphepyl)yjea,

a)Preparaiion of |2-(3,5-Bistrinuoromethylphenyl)suilonylaminoanilinc|

The title compound was prepared according to General Method C using 3,5-

(bistrifluoromethyl)phenylsulfonyl chloride (1.28 g, 4.1 mmol) and o-phenylenediamine (441

mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene

15 chloridermethanol 95/5) (61 1 mg. 39 %). EI-MS m/z 383 (M-H)

b)Preparation of N-[2-[(3,5-BistrifluoromethylphenyOsulfonylamino (phenyl )-N -(2-

bromophenyDurea

The title compound was prepared from [2-(3,5-bistrifluoromcthylphenyl)

sulfonylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg. 1.5 mmol)

20 according to General Method B. The product was purified by flash chromatography on silica

gel (ethyl acetaterhexanc 30/70) (10 mg. 1 %).EI-MS m/z 580 (M-H)

Example 129

Preparation ol K)-[2-l(2-Benzvl)sullonvlaminol-(5-tnnuoromethvl mhcnvll-N'-(2-

25 hromophenvDurea

a)Preparation of |(4-Bcnzylsulfonylamino)-(3 -nitro)-bcnzoiri fluoride
|

4-Amino-3-nitro-ncnzotrifluoridc ( 1 .0 g. 4.85 mmol » was mixed in DMF and the

reaction mixture was cooled to 0°C. Sodium hydride (175 nig. 7.2S mmol) was added 10 (he

cold mixture and allowed to mix for ten minutes ( a deep red color was noted).

30 Toluencsultonyl chloride (925 mg. 4.85 mmol) was added ( reaction color changed to yellow.

»

and the reaction was mixed for sixteen hours at room temperature. The reaction was quenched

in NH4CI and extracted with ethyl acetate: hexanc ( 1:1). The product was purified by flash

chromatography on silica gel i ethyl acetate:hexanc 30/70) (X7K mg. 52 vk ) EI-MS m// 359 (M-

H)\

35 b)Preparation ol |(4-Bcnzylsullonylamino)-(3-amino)-bcnzoiri fluoride

|

((4-Benzylsulfonylamim)K3-niiro)-benzotriflu()ride (230 mg. 0 64 mmol) was mixed

in methanol and poured into a Parr bottle. Palladium on carbon (15 mgi was added under an

argon stream. The reaction mixture was placed on a Parr shaker < 55 psi. KU) for several



WO 96/25157 PCT/US96/02260

- 81 -

hours. The reaction mixture was filtered through Celitc to give the title compound. (210 mg.

99%) EI-MS m/z- 329 (M-H)

.

c)Prcparauon of N-[2-ff2-Bcnzyl)5uilonylamino|-(5-triiluororncthyl)phcnyI|-N'-(2-

bromophcnyDurea

The tide compound was prepared from !(4-benzylsulfonylaminoH3-amino)-

benzoirinuoridc (210 mg. 0.64 mmol) and 2-bromophcnyIisocyanate (126 mg. 0.64 mmol)

according to the procedure in General Method B. The product was purified by flash

chromatography on silica gel (ethyl acetate:hexanc 30/70) (70 mg, 213? ) EI-MS m/z 526 (M-

H)

Example 130

Preparation Pf N-f2-f2-(3-Niirophenvnsulfonvlaminolnhenvll-N'-(2-hromophenvnurea

a)Preparation of |2-((3-Niu-ophcnyl)sulfony)amino)anilincl

The title compound was prepared according to General Method C using 3-

nitrobenzenesulfonyl chloride (I eq). The product was purified by flash chromatogrphy on

silica gel (methylene chloridermethanol 96/4).(I.()7 g. 37 %) EI-MS m/z 294 (M+Hf
b)Prcparaiion of N-I2-[(3-Nitrophcnyl)sulfonylamino)phenyl]-N*-(2-bromophenyl)urea

The title compound was prepared from [2-(3-niirophenyl)sulfonylaminoamlinc| (590

mg, 2.0 mmol) and 2-(bromophenyl)isocyanate (398 mg. 2.0 mmol) according to the

procedure in General Method B. The product was purified by flash chromatography on silica

gel (ethyl acetaie:hexane 30/70) (4fX> mg. 40*). EI-MS m/z 489 (M-H)

Example 131

Preparation of N-f2-I2-(4-Phcnoxvnhcnvl)sulfonvlaminolnhenvll-Nr'.(2-hmmonhenvl> urea

a)Prcparation of |2-{{4-Phcnoxyphenyl)sulfonylamino)aniJine|

The title compound was prepared according to General Method C using 4-

phcnoxyphcnylsulfonyl chloride (969 mg, 3.6 mmol) and o-phenylcncdiaminc (300 mg. 2.77

mmol). The reaction mixture was partitioned between water (200 ml) and tolucne:methylcne

chloride ( 1 :3V The organic phase collected and the methylene chloride evaporated leaving the

toluene. Hexanc added and the product precipatated from solution. (317 mg. 34 3f ) EI-MS

m/z 341 (M+Hf

b)Preparation of N-J2-|(4-Phenoxyphenyl )sulfonylaniino|pheny]|-K'-(2-bronH)phenyl Hire a

The title compound was prepared from |2-(4-phcnoxyphenyl)suIfonyl

aminoaniline (276 mg. O.X mmol) and 2-(bronK>phenyJ>isocyanaic (161 mg. 0.8 mmol)

according to the proccdured in General Method B. The product was purified by flash

chromatography on silica gel (ethyl acciatc:hexane 30/70) (240 mg. 55 c7r) EI-MS m/z 536 (M-

H)'
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Example [?g

Preparation of N-f 12-( 1 SV IQ-Camphorsulfonvlaminolphcnvll-N'-f 2-hromophenvl)urea

a)Prcparation of 2-(( I S)- 1 0-Camphorsulfonylamino)aniline

5 The title compound was prepared according to GcneraJ Method C using ( 1 S)(+)- Hi-

Cam phorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phcnylencdiaminc (500 mg. 4.6 mmol).

The reaction mixture was partitioned between water (200 ml) and toluenc:methylcne chloride

(1:3). The organic phase was separated and the methylene chloride evaporated leaving the

toluene. Hcxanc was added and solid precipitated from solution. (130 mg. 9%) EI-MS m/z

10 323 (M+HT

b)Prcparaiion of N-[[2-(lS)-10-CamphorsuIfonylamino]phenyl]-N'-(2-bromophenyliurca

The tide compound was prepared from [2-(lS)-10-camphorsulfonylamino]aniline (130

mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg, 0.4 mmol) according to the procedure

in General Method B. The solvent was evaporated and product was precipitated from

15 methylene chloride:hexanc. (200 mg. 95 %). EI-MS m/z 518 (M-HV

Example 133

Preparation of N-Ff2-( I R)- IO-Camphorsulfonvlaminolphenvll-N'-(2-bmmonhenvnurea

a)Prcparation of 2-(( 1R)- 1 0-Camphorsulfonylamino)aniline

20 The title compound was prepared according to General Method C using ( I R)(-)- 10-

camphorsulfonyl chloride ( 1. 16 g. 4.6 mmol) and o-phenylenediaminc (500 mg. 4.6 mmol).

The reaction mixture was partitioned between water (2(X) mL) and tolucnc:mcihylcnc

chloridct 1 :3). The organic phase was separated and the methylene chloride evaporated leaving

the toluene. Hcxanc was added and the product precipitated from solution (563 mg. 389? ),

25 EI-MS m/z 323 (M+H)'

b)Preparauon of N-I|2-(IR)-10-Camphorsulfonylaminolphcnyl]-N'-(2-hromophcnyl)urca

The tide compound was prepared from 1 1-( IR)- 10-camphorsulfonylaminoaniline| (563

mg. 1.75 mmol) and 2-(bromophenyl)isocyanaic (346 mg. 1.75 mmol » according to the

procedure in General Method B. The product was purified by Hash chromatography on silica

30 gel (ethyl acetate: hcxanc 30/70) (263 mg. 29 9r ) EI-MS m/z 518 (M-H)

Example ) 34

pivpnuum ofN-l342-f2-Niiro-(4-irffluoro^

hromophenvlmrca

35 ^Preparation of |2-|(2-NiiniiM4-irilluoromcihyl)phcnyI|sulfonylamino|aniline

The title compound was prepared according to General Method C using 2-nitro-4-

(irinuoromcihyl)bcnzcnesulfonyl chloride (1 eq). The product was purified by flash

chromatography on silica gel i methylene chloridc:mcihanol 96/4) (875 mg. 25 % ) EI-MS
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m/z 362 (M+H)
4

hJ.Prcparalion of N-|2-[2-(2-Nilro-(4Hrinuon)methyl)phcnyi)sulfonylaniin()|pheny)-N'-(2-

bromophcnyDurea

The liUc compound was prepared from (2-|f2-niiro)-(4-tritluoromcthyl)

5 phcnyl|sulfonylamino)aniline (740 mg. 2. 1 mmol) and 2-(bromophcnyl)isocyanate (406 nig,

2. 1 mmol) according lo General Method B. The product was purified by Hash

chromatography on silica gel (ethyl acetaterhcxane 30/70). The product was further purified by

rccrystaJlization in ethyl acetate:hexane. (320 mg, 28 %) EI-MS m/z 557 (M-H)

Example 13?

10 Preparation of N-(2-hvdroxv-4-azidophenvl)-N'-(2-iodophenvnurea

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'~(2-iodophenyI)urea

To a solution of N-(2-hydroxy-4-nitrophenyl)-N'-(2-iodophenyI)urea (220 mg, 0.55

mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture

was stirred at reflux for 16 hours then cooled to room temperature. The reaction mixture was

1 5 nasified to pH 8 with aq. NaHCO* then extracted with ethyl acetate (3x). The organic extracts

were combined, dried over MgS04 , filtered and concentrated under reduced pressure to give

product ( 1 80 mg, 89%). EI-MS m/z 370 (M+H)*

b)Preparation of N-(2-hydroxy-4-azidophenyl)-N'-(2-iodophenyI)urea

The N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophcnyI)urea(77 mg. 0.21 mmol) was

20 added to HC1/H20 (0.2 1 mL/0.42 mL), and cooled to 0°C. Sodium nitrate (14.5 mg, 0.2

1

mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30

minutes. Sodium azidc ( 14 mg, 0.2 1 mmol) was added to reaction mixture and it was warmed

io room temperature. The reaction mixture was stirred at room temperature for 1 8 hours. Then

it was extracted with three times by ethyl acetate. The organic extracts were combined, dried

25 over MgS04 . filtered and concentrated under reduced pressure and chromatography of the

resulting solid on silica gel fhcxanc : ethyl acetate: 5: 1 ) gave product (20 mg. 249 ). EI-MS ni//

3%(M+H) #
.

Examnlc 136

30 Preparation of N-(2-hvdroxV'3-azidophcnvl)-N'-f2-hromophenvl)urea

a> Preparation of N-(2-hydroxy-3-aminophcnyl)-N
,,

-f2-bromophcnyI)urca

To a solution of N-(2-hydroxy-3-nitrophcnyl)-N
,

-(2-bromophcnyl»urea (300 mg. 0>*-

mmol) in elhanol (20 mL). Tin chloride (958 my. 4.25 mmol ) was added. The reaction mixiuiv

was stirred at reflux lor 16 hours then cooled to room temperature. The reaction mixture was

35 basilicd io pH S with aq. NaHCO^ then extracted with ethyl acetate (3x). The organic extract*

were combined, dried over MgS04 . filtered and concentrated under reduced pressure lo give

product (274 mg. 997/ ). EI-MS m/z 323 (M+H)\
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b) Preparation of Nf2-hydroxy-3-azidophenyl)-N'-(2-bromophcnyl)urcii

The N-(2-hydmxy-3-aminophcnyl)-N
,

-(2-bromophenyl)urca(274 mg, 0.85 mmoh was

added to HC1/H 20 (0.85 mL/1.7 mL). cooled to 0°C Sodium nitrate (58.6 mg. 0.85 mmoJ)

was added to the reaction mixture. The reaction mixture was stirred at 0"C lor 30 minutes.

5 Sodium azidc (55 mg, 0.85 mmol) was added lo reaction mixture and it was warmed to room

temperature. The reaction mixture was surred at room temperature lor 18 hours then a was

extracted with three times with ethy] acetate. The organic extracts were combined, dried over

MgS04 , filtered and concentrated under reduced pressure and chromatography of the resulting

solid on silica gel (hexane : ethyl acetate: 5:1) gave product (2 10 mg. 7

1

9c). EI-MS m/z 349

10 (M+H)\

Example i?7

Preparation of N-f2-hvdroxv-3-cvanophenvn-N'-f2-methoxvphenvri urea

N-|2-hydroxy-3-cyanophenyll-N'-[2-methoxyphenyl) urea was prepared from 2-

1 5 amino-6-cyanophenol (1 34mg, 1 .00 mmol) according to the procedure in General Method B.

The product was purified by precipitation from methylene chloride/ hcxane(lequiv./20cquiv.)

and filtering. (230 mg, 'H NMR (CD3OD): 5 8 06 (d. 1H), 7.79 (d. 1H), 7.49-7.35

<m. 2H), 7.05-6,87 (m, 3H), 3.95 (s, 3H).

20 Examnle 138

Preparation of N.f2-hvdmxv-3-cvanonhenvH-N
,

-f3^rinuoromethvlphcnvll urea

N-[2-hydroxy-3-cyanophenyl|-N'-|3-U'ifiuoromediylphcnyll urea was prepared from

2-amino-6-cyanophcnol (134mg, l.(K) mmol. example 83a) according to the procedure in

General Method B. The product was purified by precipitation from methylene chloride/

25 hcxane(lequiv./20equiv.) and filtering. (28<)mg. 87<£). *H NMR (CDiOD): 5 X. 10 (d. 1H).

7.96 (s. 1H). 7.54 <d. 1H). 7.55-7.25 (m. 3H). 7.01 (u 1H>.

Sample i?v

Preparation o f N-l2-hvdroxv-3-cvanonhenvll-N'-l2-nhenvlnhcnvll urea

30 N-|2-hydroxy-3-eyanophenyl]-N'-|2-phenylphenyl) urea was prepared from 2-anuno-

6-cyanophcnol ( I34mg. 1.00 mmol. example 83a) according to the procedure in General

Method B. Tiie product was purified by precipitation from methylene chloride/

hexanc(lecjuiv72()cquiv.)and filtering. (270mg. 825-).
l

H NMR (CDiOD): 5 7.XI td. I H

i

7.75 id. IH). 7.56-7.15 tm. 9H). 6.91 (i. IH).

35

Example |4Q

pTpparaiinn of NT-l2-hvdroxv-3-cvanophenvll-N'-f2.3-dichlorophenvll urea
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N-|2-hydroxy-3-cyanophenyl|-N'-|2.3 dichlorophcnyl] urea was prepared from 2*

amino-6-cyanophcnol (I34mg, 1.00 mmol. example 83a) according to the procedure in

General Mcihod B. The product was purified by precipitation from methylene chloride/

hcxane(lequiv720equiv.) and filtering. (300mg. 93<# ). 'h NMR (CDiOD): 6 X. 1 1 <d. 1H).

5 8.01 (d, IH). 7.33-7.25 (m. 3H), 7.00 (t, IH).

Example Hi

Preparation of N-f2-hvdroxv-4-isopr()pvlphenvll-rV-f2.3-dichloronhcnvll urea N-|2-

hydroxy-4-isopropylphenyl]-N'-[2 t3-dichlorophcnyll urea was prepared from 2-amino-5-

10 isopropylphenol ( 1 50 mg, 1 .00 mmol, example 128a) according lo the procedure in General

Method B. The product was purified by precipitation from methylene chloride/

hexane(lequiv./20equiv.) and filtering (285mg, 84#). *H NMR (CDiOD): 5 8.05 (d. 2H).

7.77 (s, IH), 7.26 (m, 2H), 6.88 (m. 2H). 2.82 <nu IH), 1.25 fd. 6H).

15 Example 142

Preparation of N-f2-hvdroxv-4-isopropvlphenvlW-r2.chloro-5-trinuoromethvlphenvll urea

N-[2-hydroxy-4-isopropylphenyl|-N -[2-chloro-5-trifluoromcthylphenyJ| urea was

prepared from 2-amino-5-isopropylphenol (I50mg, 1.00 mmol. example 128a) according to

the procedure in General Method B. The product was purified by precipitation from methylene

20 chloride/ hexane(lequiv./2()equiv.) and filtering. (275mg. 82*-). 'H NMR (CDiOD): 6 8.50

(s. IH). 7.70 <s. IH), 7.51 (d. IH). 7.22 (d. IH), 6.70 Im. 2H), 6.62 (dd. IH). 2.76 <m.

(IH). 1.16 (d. 6H).

Example 143

25 Preparation of N-l2-hvdroxv-3-nhenvlnhcnvH-N'-f2.3-dichloronhenvn urea

a)Prcparaiion (if 2-nitro-6-phcnylpheno)

2-phenvlphcno) (3.00g. I7.6mmol) was dissolved in methylene chloride(40mli

followed by the addition of sodium nitrate (1.65g. I9.4mmoh The addition of sulfuric acid

(25ml/ 3M> was then made, followed by addition ol a catalytic amount ol sodium mime The

3() mixture was allowed to stir. After 24 hrs. the reaction mixture was diluted with methylene

chloride and extracted with water. The organic layer was dried over MgS04 and filtered. Tin-

solvent was evaporated and chromatography of the resulting solid on silica gel (4'.* MeOH/

CH 2C1 2 ) gave the desired product(900 mg. 24 <%.). 'H NMR (CD3COCDt): 5 8. 19 <d, lib.

7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (L IH). 7.22 it. IH

i

35 b)Prcparaiion ol 2-amino-6-phenylphcnol

To a solution of 2-nitro-6-phenylphenol(900 mg. 4.2mmol> in mcthanoN50ml) was

added UY7f Pd/C ( 100 mg). The mixture was Hushed with argon, then hydrogen was buhhleci

through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon
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pressure overnight. The mixture was filtered through cclitc and the cclite was washed with

methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel

(5%MeOH/ CH 2CU) gave the desired product(7(K) mg. 90 </7 ). *H NMR (CD^OD): 8 7.55-

7.27 (m. 5H) t
6.77-6:61 (m, 3H)

c)Prcparation of N-[2-hydroxy-3-phcnylphcnylI-N
,

-12,3-dichlorophcnyl] urea

N-[2-hydroxy-3-phenylphenyl)-N
,

-|2.3-dichlorophcnyll urea was prepared from 2-

amino-6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General Method B.

The product was purified by precipitation from mclhyicne chloride/ hcxanc( lcquiv./20cquiv.)

and filtering. (I50mg,8l3 ). 'H NMR (CD^OD): 5 8.06 (d. 1H).7.65 (d. 1H). 7.54 (d,

2H),7.40 (t. 2H), 7.32 (d, 1H) 7.22 (m, 2H), 7.04-6.88

Preparation of N-[2-hydroxy-3-phenylphenyl|-N'-[2.3-dichlorophcnyl| urea

b)N-[2-hydroxy-3-phenylphenyll-N'-[2.3-dichlorophenyll urea was prepared from 2- amino-

6-phenylphenol (92.5mg, 0.50 mmol) according lo the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hcxanc{ lequiv./20equiv.) and

filtering. (150 mg, 81%).
lH NMR (CDjOD): 8 8.06 (d, 1H),7.65 (d. 1H). 7.54 (d,

2H).7.40 (u 2H), 7.32 (d, 1H) 7.22 (m. 2H), 7.04-6.88 (m. 2H).

Example 1 44

Preparation of N-[?-h^dTOy^Vnitrophcnyll-N''[2-mc^o^yphenyll urea

20 N-[2-hydroxy-5-nitrophcnyl)-N -|2-methoxyphcnyl) urea was prepared from 2-amino-

4-nitrophenol (154 mg, 1.00 mmol) according to the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hcxanc( lcquiv./20equiv.) and

filtering. (270 mg. 899J ).

!H NMR (CDiOD): 5 9. It) (s. IH).K.IO(d. IH).7.85(d. IHl.

7.08-6.88 mi. 4H). 3.96 (s. 3H).

25

Example 14,5

Preparation of N-r2-hvdmxv-5-nitrophenvn-N
,

-f3-tril1uort)mcthvlnhcnvll urea

N-I2-hydroxy-5-niirophcnyll-N -|3-trinuoromeihylphenyl] urea was prepared Irom 2-

amino-4-nitrophenol (154 mg. 1.00 mmol) according 10 the procedure in General Method B

30 The produci was purified by precipitation from methylene chloride/ hcxanef lequi v./20cquiv.

»

and filtering. (290 mg. 859? ).

;

H NMR fCD^OD). $9.12 is. IH). 7.89 (d. IH). 7.68 (d.

iH). 7.55 (m. 2H). 7.45 id. IH). 7 (H) (d. IH).

Example 146

35 Preparation of N.|2-hvdroxv-5-nitrophenvll-N'-l 2-phenvlphcnvll urea

N-|2-hydroxy-5-niirophcnyl|-N'-[2-phenylphcnyl| urea was prepared from 2-amino-4-

nitrophenol ( 154 mg. 1.00 mmol) according 10 the procedure in General Method B. The

product was purified by precipitation from methylene chloride/ hexanet lcquiv./20cquivj and

10
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filiering. (2X5 mg. 8I<# ). 'H NMR (CDiOD): 6 8.09 (s. IH). 7.86 fd. IH). 7.5K-7.20 (m.

9H). 6.95 fd. IH).

Example 147

5 Preparation of N-f2-hvdroxv-5.nitrophenvl)-N
,

-f2.3-dichlorophenvlT urea

N-|2-hydroxy-5-niirophcnyl)-N'-|2.3-diehlorophenyl] urea was prepared from 2-

amino-4-nitrophenoI (!54 mg. 1.00 mmol) according to the procedure in General Method B

The product wax purified by precipitation from methylene chloride/ hexanef Jequiv./20equiv.)

and filtering. (290 mg, 85*). *H NMR (CDiOD): 5 9. II (s. IH), 8.17 (d. IH), 7.89 (d,

10 IH). 7.34 (m. 2H). 6.95 <d. IH).

Example 148

Preparation of N-f2-hvdroxv-5-€ihylsulfonylphenvl]-N'"[2.3-dichlorophenvl I urea

N-[2-hydroxy-5-ethylfiulfonylphenyl)-N
,

-12.3-dichiorophenyI) urea was prepared from

15 2-amimv4-(cthylsulfonyl)phenol ( 1 85 mg. 1 .00 mmol) according to the procedure in General

Method B. The product was purified by precipitation from methylene chloride/

hcxane( lequiv./20cquiv.) and filtering. (310 mg, 847r).
JH NMR (CD^OD): 6 8.65 (s, IH),

8.18 (d. IH), 7.45 (d, IH), 7.26 (m, 2H), 7.00 (d, IH), 3.33 (q, 2H), 1.24 (t. 3H).

20 The following compounds of Formula (D may be prepared in accordance with the examples

and schemes as described above:

Example 149 : N-(2-(2-Amino-(4-iri]luoromethyl) phenyl) sulfonylaminol phenylf- N'-(2-

bromophenyDurca El-MS m/z 527 (M-H) .

Example 150 ; N-|2-iaminosulfonyl phenyl) 3-amino phenyll N'-(2-bromo phenyl) urcaEI-MS

25 m/z426rM+H)\

The following compounds of Formula (1) may be prepared in accordance with the

examples and schemes us described above, or may also be purchased commercially from well

recognized sources. For instance. Irom Aldrich Chemical Company:

30 N-(2-Hydroxy-4-ntirophcnyl)-N'-phcnylurca

For instance, from the Alfred Badcr Collection of Aldrich Chemical:

l-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca

l-(2-Citrboxyphenyl)-3-(3-chlorophcnyhurca

35

Available irom Gallard Schlcsmgcr Company and/or the Sigma Aldrich Library of Rare

Compounds:
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1-(2-Carboxyphenyi)-3-(4-chlorophenyl)urca

I -(p-Anisyl)-3-(2-carnoxyphcnyl)urea

Available from Gallard Schlisingcr Company :

2- f3.4-Dichloropheny)carbonyldiimino)-5-irinuoromcihylbenzoic acid

S 2-(4-Chlorophenylcarbonyldiimino)-5-trinuoromethyIbenzoic acid .

N-Phenyl-N'-(2-carboxyphenyI)urea

From Maybridge Chemical Company, Cambridge England:

1 , 1 -{4-Methyl-2-phenylene)bis[3-tolyl)]lhiourea

10 N-f.S-Chloro^-hydroxy^-nitrophenyD-N'-phenylurea

The following compounds of Formula (I) may be prepared in accordance with the examples

and schemes as described above, or as indicated by their respective citations in Chemical

Abstracts:

1 5 1 -(m-Anisyl)-3-(2-earboxyphneyi)urea;

1 -(o-Anisyl)-3-(2-carboxyphenyl)urea

;

l-(2-Carboxyphenyl)-3-(3.4-dichlorophenyl)urea;

l-(2-Carboxyphenyl)-3-(2,4-dichlorophenyI)urea;

20 METHOD OF TREATMENT
The compounds of Formula (I), (la), (II) and (III), or a pharmaceuucally acceptable salt

thereof can be used in the manufacture of a medicament lor the prophylactic or therapeutic

treatment of any disease state in a human, or other mammal, which is exacerbated or caused by

excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but not

25 limned to monocytes and/or macrophages, or other chcmokincs which bind to the IL-8 a or P

receptor, also referred to as the type I or type II receptor.

For purposes herein, the compounds of Formula (I). (la). (Ib). (Id. (II) and (III) all

have the same dosages, and dosage formulations as that of Formula (Ii are used

interchangeably.

31 ) Accordingly, the present invention provides a method of treating u chemokine mediated

disease, wherein the chemokine is one which binds to an IL-8 a or p receptor and which

method comprises administering an effective amount of a compound of Formula (I) or a

pharmaceutical!)' acceptable salt thereof. In particular, the chcmokincs ars IL-S. GROtt.

GROp. GROy or NAP-2.

35

The compounds of Formula (I) arc administered in an amount sufficient to inhibit

cytokine function, in particular IL-8.GROct. GROp. GROy or NAP- 2 . such that they are

biologically regulated down to normal levels of physiological function, or in some case to
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subnormal levels, so as to ameliorate the disease state. Abnormal levels of IL-8. GROa.

GROP, GROy or NAP-2 lor instance in the contexL of the present invention, constitute: (i)

levels of free IL-8 greater than or equal to 1 picogram per mL: (ii) any cell associated IL-8.

GROa, GROP, GROy or NAP-2 above normal physiological levels: or (iii)the presence of IL-

5 8, GROa, GROp. GROy or NAP-2 above hasal levels in cells or tissues in which IL-8,

GROa, GROp. GROy or NAP-2respectivcly. is produced.

There are many disease states in which excessive or unregulated IL-8 production is

implicated in exacerbating and/or causing the disease. Chemokine mediated diseases include

1 0 psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary disease, adult

respiratory distress syndrome, inflammatory bowel disease, Crohn's disease, ulcerative colitis,

stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac

and renaJ reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction,

alzheimers disease, allograft rejections, malaria, restinosis, angiogenesis or undesired

1 5 hematopoietic stem cells release.

These diseases are primarily characterized by massive neutrophil infiltration, T-ccll

infiltration, or neovascular growth, and are associated with increased IL-8, GROa, GROp,

GROyor NAP-2 production which is responsible for the chemotaxis of neutrophils into the

20 inflammatory site or the directional growth of endothelial cells. In contrast to other

inflammatory cytokines (IL- 1, TNF. and TL-6), IL-8. GROa. GROp. GROy or NAP-2 has

the unique property of promoting neutrophil chemotaxis, enzyme release including hut noi

limited to elastasc release as well as superoxide production and activation. The a-chcmokines

but particularly. GROa. GROp. GROy or NAP-2. working through the IL-8 type 1 or II

25 receptor can promote the neovascularization of tumors by promoting the directional growth oi

endothelial cells. Therefore, the inhibition of IL-8 induced chemotaxis or activation would lead

to a direct reduction in the neutrophil infiltration.

The compounds of Formula (I) are administered in an amount sufficient to inhibit IL-*.

30 binding to the IL-8 alpha or beta receptors, from binding to these receptors, such as evidenced

by a reduction in neutrophil chemotaxis and activation. The discovery that the compounds ni

Formula (h arc inhibitors of IL-8 binding is based upon the effects of the compounds ot

Formulas (1) in the in vitro receptor binding assays which are described herein. The

compounds of Formula (I) have been shown to he dual inhibitors of both recombinant type 1

35 and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor,

preferably Type II.
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As used herein, the term "IL-8 mediated disease or disease state" refers to any and a]]

disease states in which IL-8. GROct. GROp. GROyor NAP-2 plays a rule, cither hy

production of IL-8, GROct, GROp. GROyor NAP-2 themselves, or hy IL-8. GROot, CROP,

GROyor NAP-2 causing another monokine to be released, such as but not limited to IL-1 . IL-

5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and whose

production or action, is exacerbated or secreted in response to IL-K. would therefore be

considered a disease stated mediated by IL-8.

As used herein, the term "chemokine mediated disease or disease state" refers to any

10 and al) disease states in which a chemokine which binds to an IL-8 a or P receptor plays a role,

such as but not limited to IL-8, GRO-cc, GRO-P, GRO-y, or NAP-2. This would include a

disease state in which, IL-8 plays a role, either by production of IL-8 itself, or by IL-8 causing

another monokine to be released, such as but not limned to IL- 1 , IL-6 or TNF. A disease state

in which, for instance, IL- 1 is a major component, and whose production or action, is

1 5 exacerbated or secreted in response to IL-8, would therefore be considered a disease stated

mediated by IL-8.

As used herein, the term "cytokine" refers to any secreted polypeptide that alTcets the

functions of cells and is a molecule which modulates interactions between cells in the immune.

20 inflammatory' or hematopoietic response. A cytokine includes, but is not limited to. monokines

and lymphokines, regardless of which cells produce them. For instance, a monokine is

generally referred to as being produced and secreted by a mononuclear cell, such as a

macrophage and/or monocyte. Many other cells however also produce monokines, such as

natural killer cells, fibroblasts, hasophils, neutrophils, endothelial cells, brain astrocytes, bone

25 marrow stromal cells, epideral keratinocytcs and B-lymphocytcs. Lymphokines are generally

referred to as being produced by lymphocyte cells. Examples of cytokines include, bin are m»i

limited to. Intcricukin- 1 (IL-I). Imerlcukin-6 (IL-6). Imcrleukin-8 (IL-8), Tumor Necrosis

Factor-alpha (TNF-ot) and Tumor Necrosis Factor beta fTNF-tt).

30 As used herein, the term "chemokine" refers to any secreted polypeptide thai al leets the

functions of cells and is a molecule which modulates interactions between cells in the immune,

inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is

primarily secreted through cell transmembranes and causes chemotaxis and activation oi

specific white blood cells and leukocytes, neutrophils, monocytes, macrophages. T-cell.s. B-

35 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but arc not

limited to. IL-8. GRO-a, GRO-p. GRO-y. NAP-2. IP- 10. MlP-la. MIP-p. PF4. and MCP

I, 2. and 3.
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In order 10 use a compound of Formula (I) or a pharmaceulicaJly acceptable sail thereof

in therapy, it will normally he formulated into a pharmaceutical composition in accordance with

standard pharmaceutical pracuce. This invention, therefore, also relates to a pharmaceutics

composition comprising an effective, non-toxic amount of a compound of Formula ( I) and a

5 pharmaceulicaJly acceptable carrier or diluent.

Compounds of Formula (I), pharmaceutical ly acceptable salts thereof and

pharmaceutical compositions incorporating such may conveniently be administered by any of

the routes conventionally used for drug administration, for instance, orally, topically.

10 parenterally or by inhalation. The compounds of Formula (I) may he administered in

conventional dosage forms prepared by combining a compound of Formula (I) with standard

pharmaceutical carriers according to conventional procedures. The compounds of Formula (I)

may also be administered in conventional dosages in combination with a known, second

therapeutically active compound. These procedures may involve mixing, granulaung and

15 compressing or dissolving the ingredients as appropriate to the desired preparation. It will be

appreciated that the form and character of the pharmaceulicaJly acceptable character or diluent is

dictated by the amount of active ingredient with which it is to be combined, the route of

administration and other well-known variables. The camcr(s) must be "acceptable" in the

sense of being compatible with the other ingredients of the formulation and not deleterious to

20 the recipient thereof.

The pharmaceutical carrier employed may be. for example, cither a solid or liquid.

Exemplary of solid carriers arc lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia,

magnesium stearate, stearic acid and the like. Exemplary of liquid earners are syrup, pcanui

25 oil. olive oil, water and the like. Similarly, the carrier or diluent may include time delay

material well known to the art. such as glyceryl mono-xiearaie or glyceryl distearate alone or

with a wax.

A wide variety of pharmaceutical forms can be employed. Thus, if a solid earner is

30 used, the preparation can be tablctcd. placed in a hard gelatin capsule in powder or pellet form

or in the form of a troche or lozenge. The amount ol solid earner will vary widely but

preferably will be from about 25mg. to about Ig. When a liquid carrier is used, the preparation

will be in the form of a syrup, emulsion, soft gelatin capsule, sterile injectable liquid such as an

ampule or nonaqueous liquid suspension.

35

Compounds of Formula (I) may be administered topically, thai is by non-systemic

administration. This includes the application of a compound of Formula f I) externally to the

epidermis or the buccal cavity and the instillation ol such a compound into the car. eye and
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nose, such thai the compound does not significantly enter the blood stream. In contrast

systemic administration refers to oral, intravenous, intraperitoneal and intramuscular

administration.

5 Formulations suitable for topical administration include liquid or semi-liquid

preparations suitable lor penetration through the skin to the site of inflammation such as

liniments, lotions, creams, ointments or pastes, and drops suitable lor administration to the

eye. car or nose. The active ingredient may comprise, for topical administration, from 0.0014$

to U)c7< w/w, for instance from 1

v
/< to 29r by weight of the Formulation. It may however

10 comprise as much as \()9i w/w but preferably will comprise less than 59c w/w. more

preferably from 0. 1 9t to 1 9c w/w of the Formulation.

Lotions according to the present invention include those suitable for application to the

skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a

15 bactericide and may be prepared by methods similar to those for the preparation of drops.

Lotions or liniments for application to the skin may also include an agent to hasten drying and

to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil

such as castor oil or arachis oil.

20 Creams, ointments or pastes according to the present invention arc semi-solid

formulations of the active ingredient for externa) application. They may be made by mixing the

active ingredient in finely-divided or powdered form, alone or in solution or suspension in an

aqueous or non-aqueous fluid, with the aid ol suitable machinery, with a greasy or non-greasy

base. The base may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol.

25 beeswax, a metallic soap: a mucilage: an oil ol natural origin such as almond, corn, arachis.

castor or olive oil; wool fat or its derivatives or a fatty acid such as stcric or oleic acid together

with an alcohol such as propylene glycol or a macrogcl. The formulation may incorporate any

suitable surface active agent such as an anionic, cationic or non-ionic surfactant such as a

sorbitan ester or a polyoxycthylcnc derivative thereof. Suspending agents such as natural

30 gums, cellulose derivatives or inorganic materials such as silicaceous silicas, and other

ingredients such as lanolin, may also be included.

Drops according to the present invention may comprise sterile aqueous or oily solutions

or suspensions and may he prepared by dissolving the active ingredient in a suitable aqueous

35 solution ol a bactericidal and/or fungicidal agent and/or any other suitable preservative, and

preferably including a surface active agent. The resulting solution may then be clarified by

filtration, transferred to a suitable container which is then sealed and sterilized by autoclaving

or maintaining at 9fc-KX>°C. for half an hour. Alternatively, the solution may be sterilized by



PCT/US96/02260

-93-

filtration and transferred to the container by an aseptic technique. Examples of bactericidal and

fungicidal agents suitable for inclusion in the drops are phcnylmcrcuric nitrate or acetate

(0.(X)2%), benzalkonium chloride (0.01%) and chlorhexidinc acetate (0.01%). Suitable

solvents for the preparation of an oily solution include glycerol, diluted alcohol and propylene

5 glycol

Compounds of formula (I) may be administered parenteral!}', thai is by intravenous,

intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal

administration. The subcutaneous and intramuscular forms of parenteral administration are

10 generally preferred. Appropriate dosage forms for such administration may be prepared by

conventional techniques. Compounds of Formula (I) may also be administered by inhalation,

that is by intranasal and oral inhalation administration. Appropriate dosage forms for such

administration, such as an aerosol formulation or a metered dose inhaler, may be prepared by

conventional techniques.

15

For all methods of use disclosed herein for the compounds of Formula (I), the daily

oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body

weight. The daily parenteral dosage regimen about 0.00 1 to about 80 mg/kg of total body

weight. The daily topical dosage regimen will preferably be from 0. 1 mg to 150 mg,

20 administered one to four, preferably two or three times daily. The daily inhalation dosage

regimen will preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It will also be

recognized by one ol skill in the art that the optimal quantity and spacing of individual dosages

of a compound of Formula (I) or a pharmaceutical^ acceptable salt thereof will be determined

by the nature and extent of the condition being treated, the form, route and site of

25 administration, and the particular patient being treated, and that such optimums can be

determined by conventional techniques. It will also be appreciated by one of skill in the art thin

the optima) course of treatment, i.e., the number of doses of a compound of Formula (I ) or a

pharmaceutical^' acceptable salt thereof given per day lor a defined number of days, can be

ascertained by those skilled in the art using conventional course of treatment determination

30 tests.

The invention will now be described by reference to the following biological examples

which arc merely illustrative and arc not to be construed as a limitation of the scope of the

present invention

35

BIOLOGICAL EXAMPLES

The IL-S. and Gro-oc chemokinc inhibition' effects of compounds of the present

invention were determined by the following in vitro assay:
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Receptor Binding Assays:

[

12 ^i| (human recombinant) was obtained from Amcrsham Corp., Arlington

Heights, IL, with specific activity 2(KX) Ci/mmol. Gro-a was obtained from NEN- New

England Nuclear. All other chemicals were of analytical grade. High levels of recombinant

5 human IL-8 type a and P receptors were individually expressed in Chinese hamster ovary cells

as described previously (Holmes, et at.. Science. 1991, 253. 1278). The Chinese hamster

ovary membranes were homogenized according to a previously described protocol fHaour. vt

al.JBiol Chem., 249 pp 2195-2205 (1974)). Except that the homogenization buffer was

changed to lOmM Tris-HCU ImM MgS04, 0.5mM EDTA (ethylene-diaminetetra-aceuc acid).

10 ImMPMSF (ot-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin. pH 7.5. Membrane protein

concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin as

a standard. All assays were performed in a 96-well micro plate format, Each reaction mixture

contained l25 I IL-8 (0.25 nM) or 125
I Gro-a and 0.5 Hg/mL of IL-8Rot or 1 .0 ng/mL of IL-

8Rp membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HC1 buffers, pH 8.0, containing

15 1.2 mM.MgSCH, 0. 1 mM EDTA, 25 mM NaCl and 0.03% CHAPS. Jn addition, drug or

compound of interest was added which had been pre-dissoived in DMSO so as to reach a final

concentration of between O.OlnM and 100 uM. The assay was initiated by addiuon of 125!.

IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-well

harvester onto a glass fiber fillermat blocked with 1% polyethyleniminc/0.5% BSA and washed

20 3 times with 25 mM NaCK 10 mM TrisHCl. 1 mM MgS04. 0.5 mM EDTA. 0.03 * CHAPS,

pH 7.4. The filter was then dried and counted on the Betaplate liquid scintillation counter. The

recombinant IL-8 Ra, or Type I, receptor is also referred to herein as the non-permissive

receptor and the recombinant IL-8 R0, or Type II. receptor is referred to as the permissive

receptor.

25

All of the exemplified compounds of Formulas (I) to (HI) noted herein in the Synthetic

Chemistry Section, of Examples 1 to 150 plus the additional purchased compounds

demonstrated an IC50 from about 45 to about <I p.g/mL in the permissive models for IL-K

receptor inhibition. All of these compounds were also found to be inhibitors of Gro-a binding

30 at about the same level. The compound l-f2-Carhoxyphcnyl)-3-(4-chloro-2-

meihylphcnyHurca was found to be active at about 75 pg/mL.

The following compounds, generally tested at levels of up to 45 pg/mL were found u>

not demonstrate levels of IL-8 receptor antagonism within the criteria set forth above at the

35 dosage levels tested. These compounds arc:

l-(4-Chloro-aIpha.alpha,alpha-trinuoro-3-tolyl)-3-|2-(4-chlorophenylHhio|-5-

chlorophenyl urea
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!-(6-Chloro-aJpha,alpha,alpha-irifluoro-3-tolyl)-3-[2-(4-chlorophenoxy)-5-

chlorophenyljurea

l-(2-MercaptophenyI)-3-phenyl-2-thiourea

l-(2-Hydroxyphenyl)-3-phenyl-2-thiourea

5 3,3'-(CarbonothioyIdiimino)bis[4-hydroxybenzoic acid]

m,m'-( 1 ,3-thioureylene)di(4-hydroxybenzoic acid)

I-(2-TolyI)-3-(3-chioro-6-hydroxyphenyl)-2-thiourea

l-[(2-Hydroxy-4-aminopheny!)]-(3-phenyl)-urea

N-(2-Carboxy-4-trifluromelhyIphenyl)-N
,

-(3-chloropheny!)urea

1 0 N-(2-CarboxyphenyI)-N'-(2,5-dichlorophenyI)urea

1 -(2-Carboxyphenyl )- 3-(2-Chl oro-5-lrifluoromethylphenyl )urea

242-[3-(4-Bromophenyl)ujeido]^-trifIuororaethylphenoxyJbenzoic acid;

2-[2-[3-(4-ChIorophenyl)ureido]phenoxy]benozic acid

2-[2-[3-(4-Chloro3-(trifluromethyl)phenyI)ureido]phenoxyJbenozic acid

15 N- (2-Hydroxyphenyl) -N'-phenyl urea

N-[2-Hydroxy-5-(methoxycarbonyl)phenyIJ-N'-phenylurea

N-[4-Carboxy-2-hydroxypheny]]-rT-phenylurea

N-(2-Hydroxy-4-nitrophenyl)-N'-(4-nitrophenyI)urea;

l-(2-Carboxyphenyl)-3-(2,6-xylyl)urea

20 l-(6-Carboxy-2,4-dichlorophenyl)-3-(2,4,6-lrichlorophenyl)urea

I-C2-CarboxyphenyI)-3-(2,5-dimethoxyphenyI)urea

I-(2-Carboxyphenyl)-3-(2-methylphenyI)urea

l-l(2-Hydroxyphenyl)-3-(2-methyl)-5-nitrophenyl)urea

I-(2,5-Dichiorophenyl)-3-C2-hydroxy-4-nitrophenyI)urea

25 l-C2-Carboxyphenyl)-3-(4-chJoro-2-methyIphenyl)urea

N-(2-phcnylsulf'onylaminopheny)-N'-phenyturea

N-(2-Hydroxy-4-niirophenyI)-N
,

-(4-ethoxycarbonylphcnyl)urca

N-(2-Hydroxy-4-nitropheny!)-N'-(2-ethoxycarbonylphenyl)urea

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-ethoxycarbonylphenyl)urca

30 N-(2-Hydroxy-4-nitrophenyIVN'-(4-phenylphenyl)urea

N-(2-Hydroxy-4-nitrophenyI>N
,

-(4-phenoxypheny])urea

N-(2-Hydroxy-4-niirophenyl)-N
,

-(4-propylphenyl)urea

N-(4-Trinuromethyl-2-(4-nitrobenzenesulfonyI)aminol-N'-phcnylurca

N-(3-CarboxyphcnyI)-N-2-hydroxy-4-nitrophenyl)urea

35 N-(4-Trinuromethyl-2-(methylsulfonyl)amino)-N'-phenylurca

N-(2-Hydroxv-4-nitrophenyl)-N
,

-f2-(isopropyl)phenyI)urca

N-(2-Hydroxy-4-nitrophenyl)-N'-(2,6-dimethylphenyl)urca

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-fluoro-5-nitrophenyl)urea
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N-(2-Hydrt)xy-4-niirophenyl)-N
,

-(2-chl(>r()-5-trifIuromcthylphcnyi)urca

N-(2-Hydn)xy-4-niirophenY])-N'-a-mcihi)xy-4.niiri)phcnyl)urca

N-(2-Hydroxy-l-napthy])-N'-(2-phenylphcny])urea

N-(2-Hydroxy.5-ethyIsuironylpheny])-N'-(2-brom()phcny})urca

5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphcnyl)urca

N-(2-hydn)xy-3-naphthyl)-N'-(2-mcthi)xyphenynurea

N-f2-hydroxy-3-naphihyl)-N
,

-(2-phenylphenyl)urca

N-(2-Hydroxy-3-naphthyl)-N
,

-(4-methoxyphenyl)urea

N-(2-Hydroxy-3-naphthyl)-N
,

-(3-trinuoromeihylphenyl)urea

10 N-(2-Hydroxy-3-naphihyI)-N ,

.(4-phenylphenyl)urea

N-[2-(2-CarboxyphenylsuHonylamino)phcnyI]-N ,

-(2-hronK)phcnyl)urca

N-(2-Hydroxy-3-phenylphenyl)-N'-(2-melhoxyphenyl)urea

N-(2-Hydroxy-3-phenylphenyl)-N'-(4-meihoxyphenyl)urea

N-(2-Hydroxy-3-phenylphenyI)-N-(3-trini)uromethylphenyl)urca

15 N-(2-Hydroxy-3-phenylphenyI)-N-(2-pheny]phenyl)urea

N-(2-Hydroxy-3-phenylpheny])-N'-(4-phenylphenynurea

N-f2-[(2,5-Dichlorothien3-yl)sulfony]amino]phenyll-N-(2-bromophenyl)urca

N-(2-Hydroxy3,4-dichlorophenyI)-N'-(2,4 dimeihoxyphenyl)urea

N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2-chloro-5-trinor()methy]phcnyl)urea

20 N-C2-Hydroxy-3-naphthyl)-N-(2.4 dimeihoxyphenyDurea

N-(2-Hydroxy-3-naphthyl)-N
,

-(2-chloro-5-triflut)rornethy]phenyl)urca

N-(2-Hydroxy-3 phcnylphenyl)-N'-(2.4-dimcthoxyphcnyhurca

N-(2-Hydroxy-4-isopropylphcnyl)-N'-(2,4-dimcthoxyphcnyJ)urca

N-(2-Hydroxy-3-phcny]phenyl)-N'-f2-chloro-5-trinui)romcihylphcnylniro;i

25 N-(2-Hydroxy-5-nitrophenyIVN'-(2.4-dimeihoxyphcnyl)urca

N-(2-Hydroxy-5-niirophenyl)-N
,

-(2-chloro-5-iriilu(m>nicihylphcnyl)urca

N-f2-Hydroxy-3-cyanophenyl)-N-(4.mcthoxyphcnyl)urca

N-(2-Hydroxy-3-cyanophcnyl)-N-(4-phcnylphcnyl)urca

N-(2-Hydroxy-3-cyanophenyl)-N'-(2.4 dimcihoxyphcnylmrca

30 N'(2-Hydroxy-3-cyanopheny])-N
,

M2-chloro-5-irillut>n)nKMhylphcnyhurcii

N-(2-Hydroxy- 5-phenylphcnyl)-N'-(2-meihoxyphcnyl)urca

N-(2-Hydroxy- 5-phcnylphcnyl)-N'-<4-meihoxyphcnyl)urca

N-(2-Hydroxy- 5-phcnylphcnyI )- N'-f 3-iriiluoromeihyIphcnyl )urca

N-f2- Hydroxy- 5-phcnylphcnyl)-N'-(2-phcnylphcnyliurca

35 K-(2-Hydroxy-5-pheny]phcnyl)-N'-(4-phcny]phcnyl)urea

N-(2-Hydroxy-5-phcny]phenyl)-N-f2.3-dichlorophenyljurca

N-(2-Hydroxy-5-phcnylphcnyD-N-f2.4-dimeth()xyphcnyj)urca

N-f2-Hydroxy-5-phcnylphenyr)-N'-(2-chloro-5-lriIlm)romcihylphcny])urca
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N-f2-Hydroxyv5-clhylsul(()nylphcny])-N'-(4-mciht)xyphenyl)urca

N-f2-Hydr()xy-5-ethylsuironylphcny))-N'-(3-tnnut)nimcthy]phcnyl)urca

N-f2-Hydroxy-5-ethyJsuironylphcnyl)-N'-(2-phcnylphcny])urca

N-f2-Hydroxy-5*ethyJsuiibnylphenyJ)-N'-(4-phenylphcny0urca

5 N-(
,

2-Hydroxy-5-eihylsuHonylphenyl)-N
,

-(2.4-dimethoxyphenyl)urea

N-(2-Hydroxy-5-cihylsuir{mylphcnyl)-N-(2-chJ(iro-5-irinu()romcthylphenyl)urea

N-[2-Hydroxy-3.4-dichlorophcnyl )-N'-[2,4 dimcihtixyphcnyl | urea

N-[2-HydroxyO,4-dichloropheny])-N
,

-[2-chloro-5-irilluoronKthylphenyl) urea

N-[2-Hydroxy-3-naphthyl |-N'-1 3-trinuommeihylphcny] ] urea

10

Chcmwxig Assay

;

The in vitro inhibitory properties of these compounds were determined in the

neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. Suppl

1. Unit 6.12.3.. whose disclosure is incorporated herein by reference in its entirety.

15 Neutrophils where isolated from human blood as described in Current Protocols in

Immunology Vol I, Suppl 1 Unit 7.23. 1, whose disclosure is incorporated herein by

reference in its entirety. The chemoauraciants IL-Ji, GRO-ot. GRO-p, GRO-y and NAP-2

where placed in the bottom chamber of a 48 muliiwcll chamber (Neuro Probe. Cabin John,

MD) at a concentration between 0. 1 and 100 nM. The two chambers where separated by a

20 Sum polycarbonate filter. When compounds of this invention were tested, they where mixed

with the cells (O.(K)I - 1000 nM) just prior to the addition of the cells m the upper chamber.

Incubation was allowed to proceed for between about 45 and 90 min at about 37°C in a

humidified incubator with 5% CCK At the end of the incubation period, the polycarbonate

membrane was removed and the top side washed, the membrane was then stained using the

25 Dill Quick staining protocol (Baxter Products. McGaw Park. IL. USA). Cell which had

chcmoiaxcd to the ehemokine were visually counted using a microscope. Generally, lour

fields where counted for each sample, these number where averaged to give the average

number of cells which had migrated. Each sample wis tested in triplicate and each compound

repeated at least four times. To certain cells (positive control cells) no compound was added.

30 these cells represent the maximum chcmoiactic response of the cells. In the case where a

negative control (unstimulated) was desired, no chemokinc was added to the bottom chamber.

The difference between the positive control and the negative control represents the chemotactie

activity of the cells.

35 Elapse Release AS,W :

The compounds of this invention where tested for their ability to prevent Elasiase

release from human neutrophils. Neutrophils where isolated from human blood as described in

Current Protocols in immunology Vol 1. Suppl 1 Unit 7.23.1 PMNsO.KKx 106 cells
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suspended in Ringer's Solution (NaCl I IS. KC! 4.56, NaHC03 25. KH2P04 1.03. Glucose

111. HEPES 5 niM, pH 7.4) where placed in each well of a % well plate in a volume of 50

ul. To this plate was added the test compound (0.001 - 1000 nM) in a volume of 50 ul,

CylochaJasin B in a volume of 50 ul (20ug/ml) and Ringers buffer in a volume of 50 ul.

5 These cells where allowed to warm (37 °C, S% C02, 95% RH) for 5 min before IL-8,

GROa, GRO(i, GROyor NAP-2 at a final concentration of 0.01 - 1000 nM was added. The

reaction was allowed to proceed for 45 min before the 96 well plate was centrifuged (8fX) xg 5

min) and MX) ul of the supernatant removed. This suppernatant was added to a second 96 well

plate followed by an artificial elasiase substrate (MeOSuc-Ala-Ala-Pro-Val-AMC. Nova

10 Biochcm. La Jolla. CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered

saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350.

Millipore. Bedford. MA) and data collected at 3 min intervals according to the method of

Nakajima et al J. Biol Chem 254 4027 ( 1 979). The amount of Elasiase released from the

PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation.

15

The above description fully discloses the invention including preferred embodiments

thereof. Modifications and improvements of the embodiments specifically disclosed herein arc

within the scope of the following claims. Without further elaboration, it is believed that one

skilled in the arc can, using the preceding description, utilize the present invention to its fullest

20 extent. Therefore the Examples herein arc to he construed as merely illustrative and not a

limitation of the scope of the present invention in any way. The embodiments of the invention

in which an exclusive property or privilege is claimed arc defined as follows.
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I . A method of treating a chemokinc mediated disease state, wherein the chcmokine hinds

to an IL-8 a or p receptor in a mamma), which comprises administering to said mammal an

effective amount of a compound of the formula:

5

wherein

X is oxygen or sulfur:

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less:

10 R
i

is independently selected from hydrogen; halogen: nitro: cyano: halosubstiiutcd C | .
] o

alkyl; Cj-io alkyl; C2- 10 alkenyl; C|-io alkoxy: haJosubstiiuted C|.|o alkoxy: azide:

S(0)(R4: hydroxy: hydroxy C|-4alkyl; aryl; aryl C]-4 alkyl; aryloxy: aryl C]-4 aJkyloxy:

heteroaryl; heteroarylalkyl: heterocyclic, heterocyclic Ci-4aikyl: hetcroaryl Cj-4 alkyloxy;

aryl Cj- 10 alkenyl; heteroaryl C2- 1() alkenyl; heierocyc!icC2- 10 alkenyl: NR4R5: C2- 10

15 alkenyl C(0)NR4R5: C(0)NR4R.5; C(0)NR4Rlo: S(0)3H; S(0>3Rg: C\,\i) alkyl

C(0)R
1 1; C2-10 alkenyl C(0)R

1 1 ; C2- 10 alkenyl C(0)OR
1 ] : C(0)R 1 \ : C(0)OR 12:

OC(O) R 1 1 : NR4C(0)Rn : or two R | moieties together may form O(CH2)s0- or a 5 to 6

membered unsaturated ring;

t is 0. or an integer having a value of 1 or 2:

20 s is an integer having a value of I to 3:

R4 and R5 are independently hydrogen, optionally substituted C|-4 alkyl. optionally

substituted aryl, optionally substituted aryl Ci-4alkyl. optionally substituted heteroaryl.

optionally substituted heteroaryl Cj-4alkyl. heterocyclic, heterocyclic C 1.4 alkyl. or K4

and R5 together with the nitrogen to which they are attached form a 5 10 7 member ring

25 which may optionally comprise an additional hcicroaiom selected (mm O/N/S:

Y is independently selected from hydrogen: halogen; nitro: cyano: haJosubsinuted C j. 10 alkyl.

Cj-jo alkyl: C2-10 alkenyl: C|. 10 alkoxy; haJosubstiiuted C\. 10 alkoxy: a/ide: S(())
1
R4:

hydroxy: hydroxyC|-4alkyl: aryl: aryl C1-4 alkyl; aryloxy: arytC|_4 alkyloxy: hcieroaryl:

hcicroarylalkyl: hctcroarylC 1 -4 alkyloxy: heterocyclic. heterocyclic |.4alkyl: aryl C'2- id

30 alkenyl: heteroaryl C2- 10 alkenyl: hcterocyclicCo- 10 alkenyl: NR4R5: C2- 10 alkenyl

C(0)NR4R5: C<0)NR4R5: C(0)NR4RHK SfOhH: SfO^Rj;: C| . m alkyl C<0)R
1

1

:

C2-H1 alkenyl C(0)Ri?: C2- 10 alkenyl C(0)ORi |: C(0}R] |:C(0)OR|2: OC1O1 R| 1:

NR4C(0)Rj \\ or two Y moieties together may form O-(CH2>s0- or a 5 to 6 membered

unsaturated ring:

35 n is an integer having a value of 1 to 3:



V 0 96/25157 PCT/US96/02260

- 100-

m is an integer having a value of I to 3:

R% is hydrogen or C | -4 alkyi;

Rl0isC|.|0alkylC(O)2R8:

R) 1 is hydrogen, Ci-4 alky], optionally substiiulcd aryl, optionally substituted aryl C ] -4alkyl,

5 optionally substituted hctcroaryl, optionally substituted heteroaryl C j -4aJkyl, optionally

substituted heterocyclic, or optionally substituted heterocyclic C|-4alkyl:

Rl2 is hydrogen, C l-K) alky], optionally substituted aryl or optionally substituted arylalkyl:

or a pharmaceutical^ acceptably salt thereof

10 2. The method according to Claim I wherein the tonizable hydrogen has a pKa of 3 to 10.

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2

-OR2, -NH-C(0)Ra , -C(0)NR6R7. -NHS(0)2Rb* -S(0)2NHRC ,
NHC(X)NHR|v or

tetrazolyl;

15 wherein R2 is a substituted aryl, heteroaryl, or heterocyclic moiety which ring has the

functional moiety providing the ionizable hydrogen having a pKa of 10 or less:

R6 and R7 are independently hydrogen or a C

1

.4 aikyl group, or Rtf and R7 together

with the nitrogen to which they are attached form a 5 to 7 member ring which ring may

optionally contain an additional heteroatom which hcicroatom is selected from oxygen, nitrogen

20 or sulfur;

Ra is an aikyl, aryl. aryl CMalkyl, heteroaryl. heteroaryl CMalkyl, heterocyclic, or a
#

heterocyclic C i-4alkyl moiety, all of which may be optionally substituted:

Rn is a NR6R7. aikyl. aryl. arylC i.4alkyl. arylC2-4alkenyl. heteroaryl.

hctcroary)C|-4alkyl, hetcroaryiC2-4 alkcnyl. heterocyclic, heterocyclic CMalkyl. heterocyclic

25 C2-4alkenyl moiety, camphor, all of which may be optionally substituted one 10 three times

independently by halogen: nitro: halo.su bstituied C|-4 aikyl: C|-4 aikyl: Ci -4 alkoxy:

NR9C(0)R a : C(0)NR6R7. S<OnH. or C(OX)Cm aikyl;

Ri) is hydrogen or a Cm aikyl:

Rc is aikyl, aryl. arylC|-4alkyl. arylC2-4alkcnyl. heteroaryl. hctcroarylC|-4alkyl.

30 hcieroarylC2-4alkenyl. heterocyclic, heterocyclic C
|
-4alkyl. or a heterocyclic C2-4alkcnyI

moiety, all of which may be optionally substituted one 10 three limes independently by halogen,

nitro. halosubsmuted Ci-4 aikyl. Cm aikyl. Cm alknxy. NRoOO)Ra . C(0)NR6R7.

S(0>3H.or C(O)0C|-4 aikyl.

35 4 . The method according to Claim 3 wherein the R2 is optionally substituted one to three

times by halogen, nitro. halosubsiiluicd Cm 0 aikyl. C ]. 1 0 aikyl. C|. 10 alkoxy. hydroxy.

SH. -C(0)NR6R7. -NH-C(0)R a . -NHSfORp. SfO)NR6R7. O0)0Rx. or a tetrazolyl ring.
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5. The method according to Claim 3 wherein R is OH. -NHS(0)2Rb or C(0)OH.

6. The method according to Claim I wherein R| i.s halogen, cyano. nitro, CF3.

C<0)NR4R5. alkenyl C(0)NR4R5. C(O) R4R10. alkenyl C(0)OR|2. hetcroaryl,

5 heicroarylalkyl , hetcroaryl alkenyl, or S(0)NR4R5.

7. The method according to Claim 1 wherein Y is halogen, Cm alkoxy, optionally

substituted aryl, optionally substituted arylalkoxy. methylene dioxy, NR4R5. lhioC| -4aJJcyl.

ihioaryl. halosubstituicd alkoxy, optionally substituted C|-4alkyl, hydroxy alkyl.

10

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0)sRb and R 1 is

substituted in the 3-posiuon, the 4- position or di substituted in the 3A- position by an electron

withdrawing moiety.

15 9, The compound according to Claims I or 8 wherein Y is mono-substituted in the T-

position or 3 - position, or is disubstitutcd in the 2'- or 3'- position of a monocyclic ring.

1 0 The compound according to Claims 1 . 8 or 9 wherein n amd m arc each equal to 1 or

more.

20

1 1 . The method according to Claim 1 wherein R is a carboxylic acid, and R 1 is hydrogen,

or R 1 is substituted in the 4-posilion.

12 The method according 10 Claim 1 wherein the mammal is afflicted with a chemokinc

25 mediated disease selected from psoriasis, or atopic dermatitis, asthma, chronic obstructive

pulmonary disease, adult respiratory distress syndrome, arthritis, inflammatory bowel disease.

Crohn's disease, ulcerative colitis, septic shock, endoioxic shock, gram negative sepsis, toxic

shock syndrome, stroke, cardiac and renal rcperfusion injury, glomerulonephritis, or

thrombosis, alzhcimcrs disease, graft vs. hosi reaction, or allograft rejections.

30

1 3 The method according to Claim I wherein the compound, or a pharmaccutically

accepatahle sail is:

N-(2-Hvdroxy-4-imrtjphenyl)-N'-t2-mcihoxyphcnyl)urca

N-(2-Hydroxy-4-nitn)phenyl)*N
,

-(2-bromophcnyliurca

35 N-f2-Hydroxy-4-nitrophenyl)-N'-f2-phcnyJphcnyI)urca

N-(2-Hydroxy-4-nitrophcnyl)-N
,

-(2-mcthylthiophcnyl)urca

N-f2-Hydroxy-4-niimphcnyl)-N
,

-(2.3-dichlorophenyllurca

N-(2-Hydroxy 4-niiro phenyl) N'-(2-chloro phenyl) urea
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20

25

N-(2-Hydroxy-4-niirophcny!)-N'-(2.3-niethy]cncdi()xyphenyl)urca

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-mcih()xy-3-chIorophenyI)urea

N-(2-hydroxy 4-niiro phenyl) N'-(2-phenyloxy phenyl) urea

N-(3-Chloro-2-hydroxyphenyI)-N'-(bromophenyl)urea

N-(2-Hydroxy-3-glycincmeihylestercarbonylphenyl)-N-(2-bromophcnyl)urea

N-(3-Niiro-2-hydroxyphcnyl)-N
,

-(2-bromophenyl)urea

N-(2-Hydn)xy-4-cyanophenyl)-N'-(2-bromophenyI)urea

N-(2-Hydroxy-3,4-dichlorophenyl)-N'-(2-bromophenyl)urea

N-(3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyI)urea

N-(2-Hydroxy-4<yanophenyl)-N'-(2-methoxyphenyl)urea

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyI)urea

N-(2-Hydorxy-4-cyanophenyl-N
f

-(2 t3-dichlorophenyl)urca

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-meihylphenyl)urea

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N
,

-(2-bromophenyl)urea

N-(4-Cyano-2-hydroxyphenyl)-N'-(2-trifluoromeihylphenyl)urea

N-(3-Trinuoromeihyl-2-hydroxyphenyl)-N'-(2-bromophenyI)urea

N-f3-Phenylaminocarbonyl-2-hydroxyphenyl)-N-(2-bromophenyl)urea

N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea

N-(2-hydroxy 4-niiro phenyl) N'(2-bromo phenyl) thiourea

N-(2-phenylsulfonamido)-4-cyanophenyl-N'(2-bromo phenyl)urea

(E)-N-|3-[(2-Aminocarbonyl)ethenyl]-2-hydroxyphenyl]-N'-(2-bromuphenyl)urea

N-(2-Hydroxy.3.4-dichlorophenyl)-N'-f2-mcth()xyphcny])urea

N-( 2- Hydroxy.3.4-dichlorophenyl)-N'-{2-phenylphenyl)urea

N-(2-Hydroxy-3.4-dichlorophenyl)-N-(2.3-dichlorophenyl)urea

N-(2-Hydrox> -5-nitrophenyl)-N
,

-(2,3-dichlorophcnyl)urea; or

N-(2-Hydroxy-3-cyanophenyl)-N'-(2.3 dichlorophenyDurea.

14 A compound of ihc formula:

(II)

E is optional!) selected from
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O

or : the asierix * denoting

point of attachment of the ring; wherein at least one E ring is present:

or a pharmaceutically acceptably salt thereof.

5 15. A pharmaceuticaJ composition comprising a compound according to Claim 14 and a

pharmaceutically acceptable carrier or diluent.

16. A method of treating a chemokine mediated disease state, wherein the chemokine binds

to an IL-8 a or 3 receptor in a mammal, which comprises administering to said mammal an

10 effective amount of a compound of the formula according to Claim 1 4.

17. A compound of the formula:

1 5 X is oxygen, or sulfur:

R is any functional moiety having an ionizablc hydrogen and a pKa of 10 or less:

R] is independently selected from hydrogen: halogen: nilro: cyano: halosubsiituied C|. |n

alkyl: Cmo alkyl: C2- 10 alkenyl: Cj-ioalkoxy: halosubstituted C\. loalkoxy: azidc:

S(0)|R4: hydroxy: hydroxyC|-4alkvJ: aryi: aryl C|-4 alkyl; aryloxy: aryICi-4 alkylow

:

20 hcteroaryl: heicroarylalkyl: heterocyclic. hetcrocyelicC
|
-4alkyl: hetcroarylC

| -4 aJkyloxy:

aryl Co- 10 alkenyl: heteroaryl C2- It) alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2- 10

alkenyl C(0)NR4R5: C(0)NR4Rs: C(0)NR4R|(): S(0)3H: S(0)3Rs: Cmo alkyl

C(0)R
1 1 : C2- 10 alkenyl C<0)R ] ] : C?. |0 alkenyl Cf0)0R ] 1 : QO)R \ ] :

C(0)OR
1
::

OCfO) Ri p. NR4C(0)Rl j: or two R| moieties together may form 0-(CH2)sO- or ;i S m

1 is 0. or an integer having a value of I or 2;

s is an integer having a value of I to 3:

R4 and R5 are independently hydrogen, optionally substituted C|-4 alkyl, optionally

substituted aryl. optionally substituted aryl C1.4alk.vl. optionally substituted hcteroaryl

.

(Y)n

wherein

mcmbercd unsaturated ring;
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opiionally substituted heteroaryi Ci-4alkyl. heterocyclic, heterocyclic 1 -4 alkyl. or R4 and

R5 together with the nitrogen 10 which ihcy arc attached farm a 5 u> 7 member riny which

may optionally comprise an additional heteroaiom selected from O/N/S;

Y is independently selected from hydrogen; halogen; nitro; cyano: haJosubsututed C|. 10 alkyl:

5 C). 10 alkyl: C2-10 alkenyl; Ci-io alkoxy; halosubstiluted Ci-]()alkoxy: azidc: S(0) tR4:

hydroxy: hydroxyC|-4alkyl: aryl; aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryi:

hcteroarylalkyl; heteroarylC | -4 alkyloxy: heterocyclic, heterocyclic i-4alkyl: aryl C2-10

alkenyl: heteroaryi C2-IO alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2-I0 alkenyl

C(0)NR4R5; C(0)NR4R5: C(0)NR4Rl(): S(0)3H: S(0)3Rg: Cmo alkyl C(0)R 1
1

:

10 C2- 1 0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR
1

1 : C(0)R
| ] : QO)OR

1 2: OC(O) R\\:

NR4C(0)Rj j; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcred

unsaturated ring;

n is an integer having a value of 1 to 3;

m is an integer having a value of 1 to 3:

15 R8 is hydrogen or C 1 -4 alkyl;

RlO is C i-io alkyl C(0)2R8;

Rl 1 is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|.4alkyl.

optionally substituted heteroaryi, optionally substituted heteroarylC i-4alky I, optionally

substituted heterocyclic, or optionally substituted heterocyclic |-4alkyl;

20 R 12 is hydrogen, Ci - 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl:

or a pharmaceutical^ acceptable salt thereof.

18. A pharmaceutical composition comprising a compound according to Claim 17 and <i

pharmaceutical! y acceptable carrier or diluent.

25

19. A method of treating a chemokinc mediated disease state, wherein the chemokmc binds

to an IL-8 a or (i receptor in a mammal, which comprises administering to said mammal an

effective amount of a compound ol the formula according lo Claim 1 7.

30 20. A compound of the formula:

NHS(0) 2R b

wherein

X is oxygen or sulfur:
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Ra is an alkyl, aryl, arylChalky 1. heteroaryl. hetcroarylCi-4alkyl. heterocyclic, or a

heterocyclic C j-4alkyl moiety, ail of which may be optionally substituted:

Rp is a NR6R7. alkyl, aryL ary!C|-4alkyl. arylC2-4alkcnyl, heteroaryl. hctcroarylC|-4alkyl.

hetcroarylC2-4 alkenyl. heterocyclic, or heterocyclic C
|
-4alkyi. or a heterocyclic

5 C2-4aikenyl moiety, camphor, all ol which may be optionally substituted one to three times

independently by halogen; nitro; halosubstituted C]-4 alkyl: C|-4 alkyl: C|-4 alkoxy:

NR9C(0)Ra ; C(0)NR6R7* S(0)3H. orC(0)OC|_4 alkyl:

R6 and R7 are independently hydrogen or a C 1-4 alkyl group, or R6 and R7 together with the

nitrogen to which they are attached form a 5 to 7 member ring which ring may optionally

10 contain an additional heieroatom which heieroatom is selected from oxygen, nitrogen or

sulfur,, which ring may be optionally substitued:

Ro is hydrogen or a C 1.4 alkyl;

Rj is independently selected from hydrogen: halogen; nitro: cyano: halosubstituted Cj-io

alkyl: Cmo alkyl; C2-U) alkenyl; Ci- 10 alkoxy: halosubstituted C\. 10 alkoxy: azide:

15 S(0)tR4: hydroxy; hydroxyCi-4alkyl; aryl; aryl Cj-4 alkyl: aryloxy: arylCi-4 alkyloxy;

heteroaryl; heteroarylalkyl: heterocyclic, heterocyclicCi-4alkyI; heieroaryIC|-4 alkyloxy;

aryl ci- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocydicC2- 10 alkenyl: NR4R5: C2- 10

alkenyl C(0)NR4Rs; C(0)NR4Rs; C(0)NR4Rl(): S(0)3H: S(0)3R8: C\-\() alkyl

C(0)R 1 1 ; C2- 1 0 alkenyl C(0)R \\ : C2- 1
0 alkenyl C(0)OR 1 1 : C(0)R i 1 : C(O)0R 12:

20 OC(O) R 11 : NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6

membcrcd unsaturated ring;

t is 0. or an integer having a value of I or 2:

s is an integer having a value of 1 to 3:

R4 and R5 are independently hydrogen, optionally substituted C|-4 alkyl. optionally

25 substituted aryl, optionally substituted aryl C | -4alkyl. optionally substituted heteroaryl.

optionally substituted heteroaryl C|.4alkyl, heterocyclic. hctcrocyclicCi-4 alkyl. or R4 and

R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which

may optionally comprise an additional heieroatom selected from O/N/S:

Y is independently selected from hydrogen: halogen: nitro: cyano: halosunsti luted C|. 10 alkyl:

30 C 1 - 10 alkyl: C2- 10 alkenyl: C | . 10 alkoxy: halosubstituted C 1 . 10 alkoxy: a/ide: S(Oj
(
R4:

hydroxy; hydroxyC]-4alkyl: aryl: aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: heteroaryl:

hcicroarylalkyl: heteroarylC | -4 alkyloxy: heterocyclic. hcicrocyclieC|-4alkyl: aryl O- 10

alkenyl: heteroaryl Cj- 10 alkenyl: heterocyclic ('2- 10 alkenyl: NR4R5: C2- 10 alkenyl

C(OWR4R5: C(0)NR4R5: C(0)NR4R|(): S(0)3H: SfO)3R«: C| - 10 alkyl C(0)R| 1:

35 C2- 10 alkenyl C(0)Ri 1 : Ci- 10 alkenyl C(0)OR
| \

: CfO)R 1
1 : C(0)OR 12: OC(O) R| 1:

NR4OCOR 1 1 : or two Y moieties together may form 0-fCH2)sO- or a 5 to 6 membered

unsaturated ring:

n is an integer having a value of 1 to 3:
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m is an integer having a value of I 10 3;

Rtf is hydrogen or C 1.4 alkyl;

RK)isC|.|()alkylC(0)2RK:

R| 1 is hydrogen, C l -4 alkyl, optionally substituted aryl, optionally subsutuicd aryl C|-4aikyJ.

5 optionally substituted hctcroaryl, optionally substituted heteroaryl C
1 -4alkyl, optionally

substituted heterocyclic, or optionally substituted heterocyclic Ci-4alkyl:

R 12 is hydrogen, Cl- 10 alkyl. optionally substituted aryl or optionally substituted arylalkyl;

or a pharmaceutical ly acceptably salt thereof.

10 21. The compound according to Claim 20 wherein R \ is substituted in the 3-position. the

4- position or di substituted in the 3,4- position by an electron withdrawing moiety.

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2'-

position or 3'- position, or is disubstituted in the 2'- or 3'- position of a monocyclic ring.

15

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or

more.

24. The compound according to Claim 20 which is

20 N-(4-Nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea

N-|(2-Phenylsulfamido)4-cyanophenyl]- N-(2-bromo phenyl) urea

N-(2-(Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea

N-(2-(Amino sulfonyl styryl) phenyl) N -(2-bromo phenyl) urea

2-| (3.4 Di-methoxyphcnylsulfonyl)amino| phenyl) N'-(2-bromo phenyl) urea

25 N-(2-|(4-Acetamidophcnvlsulfonyl)amino] phenyl) N-(2-bromo phenyl ) urea

N-f2-t Amino sulfonyl (2-thiophcnc) phenyl) N'-(2-nromo phenyl) urea

N-(2-( Amino sulfonyl (3-iolyl) phenyl) N'-(2-hromo phenyl) urea t

N-(2-<Amino sulfonyl (8-quinolinyD) phenyl) N'-f2*hromo phenyl) urea

N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea

30 NM2-[|[2-fTrinuoronteihyl)phcnyllsulfonyllamino|phenyl|-N'-(2-broniiiphcnyr)urea

N-(2-Bromophcnyl)-N
,

-|2-dimcihylaminosulfonylamino|phcnyl|urca

N-|2-(Phcncihylsuln>nylamino)phcnyl)-N
,

-(2-hromophenyl)urca

NH2-|(2-Acctamido-4-mcthyHhiazo!^

N-|2-[(23-Dichloroihicno-yl)|sulfo^

35 N^[2-|(33-BisirifluoiomcihylphcnyJ)sd^

N-|2-l(2-Benzyl)sulfonylamino|-(5-trinuoromethyl)phcnyII-N
,

-(2-bnmiophcnyl)urea

N-|2-[2-f3-Nitrophcnyhsulfonylamino|phenyl]-N'-f2-bromophcnyr)urcii

N-|2-|2-(4-Phcnoxyphcnyl)sullonylamino|pheny]|-N
,

-(2-bromophenyl) urea
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N-| 1
2-( 1 S)- 1 0-Camphorsulfonyiamino)phcny] )-N

,

-(2-bromophcnyl)urca

N-| 1 2-f I R )- 1 0-Cam phorsuN onylaminoJphcny! |-N-(2-bromophcnyl )urca

NH2-12-(2-Nitro-(44rifluoromeihyI)phcny^^

N-f2-(2-Amino-(4-trinuoromcthyI) phenyl) sulfonylaminoj phenyl]- N'-(2-

5 bromophenyDurea ; or

N-|2-(aminosulfonyl phenyl) 3-amino phenyl] N'-f2-bromo phenyl) urea.

27. A pharmaceutical composition comprising a compound according to any of Claims 22

to 27 and a pharmaceutically acceptable carrier or diluent.

10

28. A compound of the formula:

wherein

1 5 X is oxygen or sulfur;

X i
is oxygen or sulfur;

R| is independently selected from hydrogen; halogen; niiro; cyano; halosubstiiuted C|-|()

alky I: Cj,|<> aJkyl: C2- 10 alkenyl; C t- 10 alkoxy; halosubstiiuted C) - 1() alkoxy; azidc;

S(0)iR4; hydroxy; hydroxyC]-4alkyl: aryl; aryl Cm alkyl: aryloxy; aryl Ci-4alkyloxy:

20 hctcroaryl: heicroarylaJkyl; heterocyclic, heterocyclic i-4alkyl: hetcroarylC (.4 alkyloxy;

aryl Co- it) alkenyl; hctcroaryl C2- 10 alkenyl; heterocyclic C2- 10 alkenyl; NR4R5; Co- 10

alkenyl C(0)NR4R5: C(0)NR4R.s: C(0)NR4Rl(): S(0)3H; S(0)3R«: Cmo alkyl

C(0)R
1

1 : C:- 10 alkenyl C(0)R
\ \ ; C2- 10 alkenyl C(0)OR [ 1 : C(0)R |

! ; C(0)OR 12:

OC(O) R n: NR4C(0)R
j 1 ; or two R | moieties together may form 0-(CH2)sO- or a 5 10 6

25 mem hered unsaturated ring;

1 is 0. or an integer having a value of 1 or 2:

s is an integer having a value of 1 to 3:

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally

substituted aryl, optionally substituted aryl Ci-4alkyl. optionally substituted hctcroaryl.

30 optionally substituted hctcroaryl C | -4 alkyl. heterocyclic, heterocyclic C] .4 alkyl. or R4

and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring

which may optionally comprise an additional hctcroaiom selected from O/N/S:

Y is independently selected from halogen: nitro; cyano: halosubsututed CM 0 alkyl: C|. 10

alkyl: C2- 10 alkenyl: Ci- 10 alkoxy: halosubstiiuted C|. to alkoxy: azide; S(0)tR4:

35 hydroxy: hydroxy C |-4alkyl: aryl; aryi C|_4 alkyl: aryloxy: arylCj-4 alkyloxy: hctcroaryl:
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heteroarylalkyl: heteroarylC | .4 alkyloxy; heterocyclic, heterocyclic C|-4aJkyl: aryl C2- 10

alkenyl: hctcroaryl C2- 10 aJkcnyl: hcicrocyclic C2- 10 alkcnyl: NR4R5: C2- |0 alkcn> I

C(0)NR4R5; C(0)NR4R5: C(O)NR4Rl0: S(0)3H; S(0)3R8: Ci-io alkyl C(0)R| |

:

C2-
1
0 alkenyl C(0)R

1
1 ; C2- 1 () alkenyl C(0)OR 1 1 ; C(0)R 1 1 : C(0)OR

1 2: OCf0) Rj j:

5 NR4C(0)R
1 ] : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 memnercd

unsaturated ring;

n is an integer having a value of I to 2:

m is an integer having a value of 1 to 3;

Rfi is hydrogen or C 1 -4 alkyl;

10 Ri()isC].]oalkylC(0)2R8;

R 1 1 is hydrogen, C|-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4aikyl.

optionally substituted heteroaryl, optionally substituted heieroaryl Ci-4alkyl, optionally

substituted heterocyclic, or optionally substituted heterocyclic C|-4alkyl;

Rl2 is hydrogen, Ci- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl:

1 5 provided that:

when n =1 than Y is substituted in the T- or 3'- position;

when n =2 than Y is di-substituted in the 2'- 3'- position;

further provided that

when X 1 is S, m=l, Ri is 4-cihyl, and n=l than Y is not 2-mcihoxy;

20 or a pharmaceutical^ acceptably salt thereof.

27. The compound according to Claim 26 wherein R 1 is substituted in the 3-posiiion. the

4- position or di-subsiitutcd in the 3.4- position by an electron withdrawing moiety.

25 28. The compound according 10 Claim 26 or 27 wherein Y is mono-suhstitutcd in the 2 '-

position or 3'- position, or is disubstituted in the 2' or 3' position of a monocyclic ring

2V. The compound according to Claim 26 or 27 wherein n amd m arc each equal 10 1 01

more.

3d

30. A pharmaceutical composition comprising a compound according 10 any of Claims 2(*

10 29 and a pharmaceutical acceptable carrier or diluent.

31. A process for producing a cyano phenol derivative of the formula:
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OH

wherein R \ is as defined for Formula (I) above, which method comprises

a) reacting a compound of the formula:

OH

wherein X is halogen

5 with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic amount of

dimethyiamino pyridine.

10

32. The process according to Claim 3 1 wherein the temperature is about 60 to about 80 C.

and X is bromine.
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AMENDED CLAIMS
[received by the International Bureau on 16 July 1996 (16.07.96);

original claims 1-32 replaced by amended claims 1-32 (3 pages)]

N-(2-BromophenyI)-N-[2-dunethylaminosulfonylamino]phenyI]urea

N-[2-(Pheneihylsulfonylamino)phenyI]-N'-(2*bromophenyI)urea

N-[2-[(2-Acetamido-4-memylthiazoI-5-yl)sulfony

N-[2-[(23-Dichlorothien-5-yl)]suIfonyiamino]phenyl]-N'-(2-bromophenyl)urea

5 N-[2-[(3,5-Bistrifluoromethylphenyl)suIfonylainino]phenyl]-N'-(2-bromophenyl)urea

N-(2-[(2-Benzyl)sulfonylamino]-(5-trifiuoromethyI)phenyl]-N'-(2-bromophenyl)urea

N-[2-[2-(3-Nitrophenyl)sulfonylaminoJphenyl]-N-(2-bromophenyl)urea

N-[2-[2-(4-PhenoxyphenyI)sulfonylamino]phenyl]-N'-(2-bromophenyl) urea

N-[[2-( 1 S)- 10-Camphorsulfonylamino]phenyI]-N'-(2-bromophenyl)urea

10 N-[[2-(lR)-10-CamphorsulfonyIamino]phenyl]-N'-(2-bromophenyl)urea

N-[2-[2-(2-NiuxH4-trifluoromemyl)pheny

N-[2-(2-Amino-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl]- N'-(2-

bromophenyl)urea ; or

N-[2-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea.

25. A pharmaceutical composition comprising a compound according to any of Claims

20 to 24 and a pharmaceuucally acceptable carrier or diluent.

26. A compound of the formula:

wherein

X is oxygen or sulfur;

Xi is oxygen or sulfur;

25 R i is independently selected from hydrogen; halogen; nitro; cyano; halosubsututed C i . 10

alkyl; Ci-iO alkyl; C2-10 alkenyi; Cmo alkoxy; halosubstituted Ci-io alkoxy; azide;

S(0)tR4; hydroxy; hydroxyCi-4alkyl; aryl; arylCm alkyl; aryloxy; aryl Cm
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicCi-4alkyl;

heteroarylCM alkyloxy; aryl C2-10 alkenyi; heteroaryl C2-10 alkenyi; heterocyclic

30 C2-IO alkenyi; NR4R5; C2-10alkenyl C(0)NR4R5; C(0)NR4R5; C(O)NR4Rl0i

S(0)3H; S(0)3R8; Ci-ioalkyl C(0)Rn; C2-10alkenyl C(0)Rj 1; C2-10alkenyI

C(0)ORi 1; C(0)Rn; C(0)ORi2; OC(O) Rn; NR4C(0)Rn; or two R| moieties

together may form 0-(CH2)sO- or a 5 to 6 raembered unsaturated ring;

t is 0, or an integer having a value of 1 or 2;

15

20
X,H
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R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally

substituted aryl, optionally substituted aryl Chalky!, optionally substituted heteroaryl,

optionally substituted heteroaryl Cj-4 alkyl, heterocyclic, heterocyclic Cm alkyl, or

R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member
ring which may optionally comprise an additional heteroatom selected from O/N/S;

Y is independently selected from halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io
alkyl; C2-10 alkenyl; Cmo alkoxy; halosubstituted C[. 10 alkoxy; azide; S(0)

t
R4;

hydroxy; hydroxy Ci-4alkyl; aryl; arylCm alkyl; aryloxy; arylCi-4 alkyloxy;

heteroaryl; heteroarylalkyl; heteroarylC]-4 alkyloxy; heterocyclic, heterocyclic Ci-
4alkyl; aryl C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic C2-10 alkenyl;

NR4R5; C2-10 alkenyl C(0)NR4Rs; C(0)lSfR4R5; C(0)NR4RlO; S(0)3H; S(0)3Rg;

C 1 . j 0 alkyl C(0)R n;C2-lO alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1

;

C(0)ORi2; OC(O) Ri 1; NR4C(0)Ri 1 ; or two Y moieties together may form

0-(CH2)sO- or a 5 to 6 membered unsaturated ring;

15 n is an integer having a value of 1 to 2;

m is an integer having a value of 1 to 3;

Rg is hydrogen or C 1 .4 alkyl;

RlO is Ci-10 alkyl C(0)2R8i

Rl 1
is hydrogen,Cm alkyl, optionally substituted aryl, optionally substituted aryl

20 C 1 -4alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C 1

.

4alkyi, optionally substituted heterocyclic, or optionally substituted heterocyclic Cj.

4alkyl;

Rl2 is hydrogen, C\.\q alkyl, optionally substituted aryl or optionally substituted arylalkyl;

provided that:

25 when n = I than Y is substituted in the 2 - or 3*- position;

when n =2 than Y is di-substituted in the 2'- 3 - position;

further provided that

when X 1 is S, m=l, Rj is 4-ethyl, and n=l than Y is not 2-methoxy;

or a pharmaceutically acceptably salt thereof.

30

27. The compound according to Claim 26 wherein Ri is substituted in the 3-position,

the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety.

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2'-

35 position or 3'- position, or is disubstituted in the 2' or 3' position of a monocyclic ring.

29.

more.

The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or

AMENDED SHEET (ARTICLE 19)
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30. A pharmaceutical composition comprising a compound according to any of Claims

26 to 29 and a pharmaceutical^ acceptable carrier or diluent.

5 31. A process for producing a cyano phenol derivative of the formula:
OH

wherein Ri is as defined for Formula (I) above, which method comprises

a) reacting a compound of the formula:

OH

wherein X is halogen

10 with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic amount of

dimethylamino pyridine.

32. The process according to Claim 3 1 wherein the temperature is about 60 to about

80*C, and X is bromine.

15
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